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ABSTRACT
Sexual Behavior and Substance Use among Women Across the Spectrum of Sexual
Orientation
By
Margaret Wolff
Advisor: Christian Grov

Background: Compared to non-sexual minority women, sexual minority women are at greater
risk for substance use and abuse, sexual risk behaviors, and unplanned teen pregnancy; few
studies measure differing associations by sexual orientation (e.g., identity, behavior, attraction)
or discordance (e.g., heterosexually-identified women with female partners) components.
Minority stress may explain sexual minority women’s health disparities; thus, as U.S. policies
evolve to reflect growing acceptance of all sexual minorities, research should examine sexual
minority women’s health risk behaviors using multidimensional constructs of sexual orientation.
Methods: Using the female sample of the 2002-2013 National Survey of Family Growth (Aims
1-2 n=25,523; Aim 3 n=4,471, adolescent subsample), multivariable, population-weighted
logistic regression models compared sexual minority and non-sexual minority women’s
substance use, sexual risk behavior, and sexually transmitted infection (STI) treatment by each
sexual orientation component (Aim 1) or by each concordance/discordance component (Aim 2)
separately and simultaneously. Aim 3 regression models compared odds of pregnancy among
sexual minority and non-sexual minority adolescent women by sexual orientation components
separately and simultaneously. Final adjusted models were stratified by survey cycle to test for
effect modification (Aims 1-3).
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Results: Self-reported bisexual identity, behavior, and attraction significantly increased each
survey cycle. After simultaneously adjusting for sexual orientation components, sexual minority
identity was no longer a significant predictor of risk (Aim 1); after simultaneously adjusting for
concordance/discordance components, attraction-behavior discordance was no longer significant
(Aim 2). In stratified models, odds of risk attenuated for some sexual minority women but
remained elevated for others. After simultaneously adjusting for sexual orientation components
in Aim 3, sexual minority identity no longer predicted increased pregnancy odds; sexual minority
behavior remained associated with increased odds of teen pregnancy.
Discussion: Risk behaviors among sexual minority women varied by sexual orientation and
concordance/discordance measures and over time. Bisexuality was associated with increased risk
regardless of measurement method; greater levels of minority stress may explain such disparities.
Despite attenuation in risk behavior for some sexual minority women over time, disparities
persist for women with a sexual minority identity; thus, future research should examine how
policies that support sexual minorities specifically impact sexual minority women. Substance
abuse treatment, interventions to address sexual risk behavior, and sexual education curriculum
should be tailored to meet the unique needs of all sexual minority women across a broad
spectrum of sexual orientation.
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CHAPTER 1 – INTRODUCTION
Overview
Sexual minority women (defined by identity labels like “lesbian” or “bisexual” (LB);1–7
sex with women regardless of label;2,8–13 or sexual attraction to women regardless of label14)
have reported greater levels of sexual and substance use risk behavior,15 as well as teen
pregnancy,2,3,7,16–18 compared to heterosexual women. Discordant women (e.g., lesbian identified
women with male partners; heterosexually identified women with female partners) have higher
rates of sexual risk behavior,6,10,11,13 sexually transmitted infections (STIs),19 and substance use
and abuse compared to their concordant heterosexual counterparts (e.g., heterosexually identified
women with no male partners).20 Stigma and stress related to sexual minority orientation and
discordance may explain such disparities.20 On October 6, 2016, the National Institute on
Minority Health and Health Disparities formally designated sexual (and gender) minorities as
health disparity populations for the purposes of research, calling attention to the need to address
adverse health outcomes among sexual minorities using scientifically based interventions.21
Most studies have measured risk behavior among sexual minority women by only one aspect of
sexual orientation (e.g., identity labels or sexual behavior).22 Few have examined associations
between various definitions of sexual minority orientation or discordance and risk behavior
within the past 10 years,3,13,23–30 and fewer still have focused on pregnancy among adolescent
sexual minority women.7,16 U.S. policy developments reflect growing acceptance of sexual
minorities,31 which may also decrease sexual minority stress and attenuate the association
between sexual minority orientation, discordance resulting from concealed sexual behaviors,16
and sexual and substance use risk behavior.32–34 All three aspects of sexual orientation and
temporal variations should be assessed when exploring such associations.
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Research theme and conceptual basis
Sexual orientation is a multidimensional construct typically comprised of sexual identity,
sexual behavior, and sexual attraction.35 Mainstream definitions of these three sexual orientation
components commonly read as such: sexual identity typically refers to the one’s self chosen
label, often limited to the terms, “homosexual, gay, or lesbian”, “bisexual”, or “heterosexual or
straight”.36 Sexual behavior commonly refers to sexual acts with sexual partners of a specific
gender or sex, and sexual attraction indicates one’s sexual desires for others of a specific gender
or sex, regardless of the sexual behaivor that may or may not occur as a result of such desires.36
The application of these definitions often seems to imply that the three sexual orientation
components are interchangeable; mainstream conceptualizations of sexual orientation might
view a gay or lesbian identities as indicative of exclusive same-sex sexual attractions and
partners, heterosexual or straight identities as correlated with exclusive other-sex sexual
attractions and partners, and bisexual identity with attraction to and partnering with both same
and other-sex individuals.37–42 For example, a woman who identifies as heterosexual is typically
perceived to engage in sexual behaviors with and be exclusively attracted to men. Research has
found, however, that the three components of sexual orientation are only moderately correlated.43
When an individual’s sexual behaviors and/or attractions deviate from mainstream
understandings of sexual orientation, the public health literature often describes this phenomenon
as sexual orientation “discordance”.6,44–46 Given the various behavior-identity combinations that
may fall outside conventional classifications of sexuality, however, the very nature of
“discordance” assumes that sexual orientation is a static construct; thus, discordance may be a
byproduct of superficial measurement depicting one-dimensional categories of sexual
orientation6,44,46–48 that overlook sexual fluidity.99 Sexual Configurations Theory (SCT) suggests
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that an individual’s sexual orientation may have various iterations over the course of a lifetime,42
and this idea of “alignment/concordance” or “misalignment/discordance” of sexual orientation
components may simply be due to evolving sexual attraction, behavior, and identity over the
lifespan. SCT suggests the value neutral terms, “branched” to capture nonconformity with
established mainstream expressions of sexuality and “co-incident” to reflect alignment with
mainstream understanding of sexuality.42
Regardless of the terminology used, as described above, studies have found that those
with branched or discordant sexuality have consistently emerged with disparities in sexual risk
behavior6,10,11,13 and substance use and abuse.49–55 This suggests that in cases where a
heterosexual identity is adopted in order to avoid perceived or real concerns about the
discrimination or stigmatization that may come with revealing a sexual minority identity,
“discordance” may actually be a more appropriate term as this form of branching is associated
with negative health outcomes, possibly due to identity concealment.42
The U.S. Healthy People 2020 (HP2020) goals, which are evidence-based health-related
federal objectives, include improving health outcomes among “lesbian, gay, bisexual, and
transgender individuals”, but the goals do not specifically address sexual minority women, nor
do they discuss sexual orientation beyond sexual identity.56 Without multidimensional methods
for defining and assessing sexual orientation and sexual minority status, study findings may not
accurately characterize the drivers of the health disparities of sexual minority women; policies
aimed at improving health outcomes for this group may fail to target women who are at highest
risk for health disparities.45,57
Public health significance
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When compared to women who are exclusively heterosexual, sexual minority women
have reported greater levels of substance use and abuse, sexual behavior associated with risk for
sexually transmitted infections (STIs) and HIV,15 and elevated risk for becoming pregnant during
their teen years.3,7,16–18,58–60 For the purposes of this paper, sexual minority women are defined as
those who self-label as “lesbian” or “bisexual”, as well as those who report any attraction to
women or who have had past-year (Aims 1 and 2) or lifetime (Aim 3) female sex partners
regardless of their identity label. Research has shown that women who engage in same-sex
sexual behavior, as well as those who report attraction to women, are also at risk of adverse
health outcomes regardless of whether or not they self-label as lesbian or bisexual. When sexual
orientation is operationalized in the scientific literature, however, the definition often varies
across studies,40 with some defining orientation only via self-reported identity (e.g. LGB or
straight), and others basing it on self-reported sexual behaviors, and/or self-reported physical
attraction.61–66 A previous study observed that sexual minority behavior and attraction may be
more relevant predictors of health risk behavior than sexual identity, yet the majority of research
to date has used only one of three ways (typically sexual identity)22 to define sexual orientation
among women. As a result, the extant literature on the health of sexual minority women may
overlook large segmants of this group and their health outcomes if they do not label themselves
as lesbian, gay, or bisexual.67
In addition to substance use and sexual risk health disparities among sexual minority
women in general, women with discordance have consistently emerged with the most elevated
rates of sexual risk behavior,6,10,11,13 adverse sexual health outcomes like STIs,19 substance use
and abuse,49–53,55 and sexual encounters under the influence of drugs/alcohol.6,11 The
phenomenon of discordance among women has largely been under-investigated due to the

5
perception that women who have sex with women (WSW) and women who have sex with
women and men (WSWM) are not critical players in STI or HIV transmission dynamics.11,23,68
By contrast, the sexual health literature has widely explored discordance among men who have
sex with men (MSM) who do not identify as gay,11,44 documenting their higher-level of HIV
related risk behaviors45,58 and the notion that they serve as a bridge for HIV transmission
between MSM and their female partners.69 Although research among heterosexually identified
women has found an association between identity and sexual behavior discordance and elevated
levels of alcohol use, as well as between discordance and sex under the influence, the literature
appears to be lacking any examination of how discordance may be related to women’s illicit drug
use. Moreover, no studies to date have explored substance use differences between lesbian
identified discordant women versus lesbian identified women who have sex exclusively with
women.
Multidimensional considerations for sexual orientation are also lacking in research that
examines health disparities among adolescent sexual minority women. For example, in spite of
documented disparities in teen pregnancy rates for LGB teens in general,3,7,16,18,58 few studies
have focused specifically on pregnancy among adolescent sexual minority women.7,16 Those that
have done so have been based on small sample sizes and have collapsed sexual minority
categories (such as lesbian and bisexual identity) without considering important differences
between sexual minority groups.59 Furthermore, a dearth of previous studies have examined the
association between teen pregnancy and same-sex sexual behavior,59,60,70 only one of which also
included measures of same-sex attraction as a predictor of teen pregnancy outcomes.59 The few
studies that have examined teen pregnancy in terms of sexual behavior and attraction have found
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that, like sexual minority identity, sexual minority behavior and attraction also predict increased
prevalence of adolescent pregnancy;59,60,70
Meyer’s minority stress theory suggests that increased stressful experiences and stigma
associated with a minority identity and the resultant psychological distress may lead to greater
levels of substance use and sexual risk behaviors as a means of coping with such stress.20 The
risk behaviors of sexual minority women should not be considered as isolated functions of sexual
orientation, but rather in relation to structural factors that adversely affect individuals with
stigmatized identities and behaviors.71 Sexual minority stress and internalized homophobia may
contribute to STI/HIV risk among sexual minority women, particularly among those who have
sex with both men and women. In order to manage sexuality-related stigma manifested as
internalized homophobia,72–75 sexual minority women may engage in “heterosexual immersion”
(including disproportionally high levels of sexual behavior, often involving sex with male
partners that is associated with elevated risk for STIs/HIV) in an effort to obscure or eradicate
their sexual desires for other women.35 35,73–76 Furthermore, the psychological unrest associated
with confusion around one’s sexuality may also be expressed through elevated sexual risk
behavior,2 and substance use, abuse, and disorders, which may result from attempts to mask
embarrassment, remorse, and internalized homophobia associated with sexual minority identity
or same-sex sexual behavior.73–75
Shifting policies and growing acceptance of sexual minorities
The new millennium has ushered in increasing social acceptance of sexual minorities.31,77
According to the General Social Survey (GSS) of American adults, in 1973, only 11% of U.S.
adults perceived same-sex sexual behavior as “not wrong at all”. By 1990, the number had
increased only 3 percentage points, but come 2014, nearly half (49%) of the adult U.S.
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population saw nothing wrong with same-sex sexual behavior.77 Moreover, between 2000 and
2009, the belief that same-sex relationships are morally acceptable increased by 23%; support for
permitting openly gay individuals to serve in the military and for permitting gay and lesbian
people to adopt children both increased by 21%. During the same time period, policy changes
reflected such growing support of sexual minorities, with the number of states prohibiting sexual
orientation-related discrimination increasing from 12 to 22, the percent of Fortune 500
companies prohibiting sexual orientation-related discrimination increasing from 0.6% to 35%,
and the passage of the 2009 Matthew Shepard and James Byrd, Hr. Hate Crimes Prevention Act
marking the first U.S. federal law to increase punishment of hate crimes against sexual
minorities.31 Most recently, in 2015, the Supreme Court pronounced same-sex marriage legal at
the federal level.78
Research suggests that a policy environment more favorable to sexual minorities might
lead to decreases in sexual minority risk behavior.32 As sexual minority sexual behavior becomes
increasingly acceptable and more common,77 and as policies are developed to protect sexual
minorities,31 the stigma and stress associated with being a sexual minority may dissipate. The
rapidly changing policy environment and social climate for sexual minorities in the U.S.31
warrants a re-examination of the association of risk behaviors with sexual minority status and
concordance/discordance, defined in various ways, and an exploration of whether these
relationships have changed over time as the stigma associated with sexual minority status has
changed. In order to address these issues, this dissertation contains three specific aims:
AIM 1: Assess the association of past-year STI/HIV-related sexual risk behavior, STI treatment,
illicit drug use, and binge drinking with sexual minority orientation and NSFG survey cycle,
adjusting for demographic variables.
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AIM 1a. Assess whether the above associations differ by sexual orientation component: 1)
sexual identity labels (e.g. lesbian/gay/homosexual, bisexual); 2) sexual attraction and 3) sexual
behavior.
AIM 1b. Assess whether NSFG survey cycle modifies the strength of the above associations.
AIM 2: Assess the association of past-year STI/HIV-related sexual risk behavior, STI treatment,
illicit drug use, and binge drinking with sexuality discordance (defined in more detail below) and
NSFG survey cycle, adjusting for demographic variables.
AIM 2a. Assess whether the above associations differ by discordance and concordance between:
1) sexual identity and behavior; 2) sexual identity and attraction; and 3) sexual behavior and
attraction
AIM 2b. Assess whether NSFG survey cycle modifies the strength of the above associations.
AIM 3: Assess the association of teen pregnancy with sexual minority orientation and NSFG
sample years, adjusting for demographic variables.
AIM 3a. Assess whether the above associations differ by sexual orientation component: 1)
sexual identity labels (e.g. lesbian/gay/homosexual, bisexual); 2) sexual attraction and 3) sexual
behavior.
AIM 3b. Assess whether NSFG survey cycle modifies the strength of the above associations.
The main hypotheses are:
1. Sexual minority orientation (whether measured by identity, behavior, or attraction) and
sexuality discordance (whether measured in terms of discordance between identity and
behavior, identity and attraction, or behavior and attraction) will be associated with
elevated health risk behaviors (e.g. sexual risk behavior, substance use, STIs, and teen
pregnancy) compared to non-sexual minority orientation and sexuality concordance.
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2. Although those with sexual minority orientation and discordance will have elevated
health risk behaviors compared to those with non-sexual minority orientation, the risk
levels and significance of associations will differ depending on how sexual orientation
and discordance are measured.
3. The association between sexual orientation and discordance and health risk behaviors and
outcomes will be modified by NSFG survey cycle, with sexual minority health disparities
decreasing over time.
METHODS
To address the aforementioned specific aims, this dissertation consists of a secondary
data analysis of the combined 2002-2013 National Survey of Family Growth (NSFG), which is a
nationally representative population-based cross sectional survey of the US population age 15 to
44.79 The NSFG began collecting sexual orientation data in its 2002 sample;80 thus, this study
draws upon a combined dataset of NSFG data from 2002 to 2013 (the most current dataset
available at the time that data analyses were conducted) to describe sexual orientation and
concordance/discordance in terms of identity, behavior, and attraction over time and the
association of each orientation and concordance/discordance component with STI/HIV-related
risk behavior, STI outcomes, substance use (Aims 1-2), and teen pregnancy (Aim 3).
The NSFG 2002 (Cycle 6) sample included 7,643 female respondents (out of a total
sample of 12,571) with an 80% female response rate. For the 2006-2010 cycle, interviews were
completed for 48 weeks of each year from June 2006 through June 2010. The sample included
12,279 female respondents (out of a total sample of 22,682) with a female response rate of
77.7%. The 2011-2013 interviews occurred from September 2011 through September 2013 and
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included a sample of 5,601 female respondents (out of a total sample of 10,416) and a female
response rate of 73.4%.
All analyses were conducted on the merged 2002, 2006-2010, and 2011-2013 NSFG
datasets. All analyses accounted for the sampling method and were weighted to the population.
Weights were adjusted by dividing the original weight variable by three to account for the three
separate survey cycles.81 Analyses were performed in SAS 9.3 (SAS Institute, Cary NC) using
the survey functions. Statistical significance was set at an alpha of 0.05 for regression models
and an alpha of 0.10 for interaction terms.
For Aims 1 and 3, we first described the sample overall and stratified on each of the three
sexual orientation measures: sexual identity, sexual behavior, and sexual attraction. For Aim 2,
we stratified on each of the three concordance/discordance indicators: identity-behavior, identityattraction, and attraction-behavior concordance/discordance. We also described each sexual
orientation and concordance/discordance measure stratified by survey cycle. The Rao Scott Chi
square test was used to assess the significance of associations between sexual orientation and
concordance/discordance indicators and categorical variables. A t-test was used to assess the
association between sexual orientation and concordance/discordance indicators and age in years.
Next, separate unadjusted logistic regression models explored the association of each of
the outcomes by each of the three indicators of sexual orientation (Aims 1 and 3) or by each of
three indicators of sexuality concordance/discordance (Aim 2).
Subsequently, separate multivariable logistic regression models explored the association
of each outcome by each of the three indicators of sexual orientation (Aims 1 and 3) or by each
of three indicators of sexuality concordance/discordance (Aim 2). For Aims 1 and 3, the first set
of models included sexual identity (with heterosexual as the reference group) as the main
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predictor; the second set included sexual attraction (with exclusive attraction to males as the
reference group) as the main predictor; and the third set included sexual behavior as the main
predictor (past-year behavior for Aims 1; lifetime behavior for Aim 3, with exclusively past-year
or lifetime male partners as the reference group). Aims 1 and 3 also included a fourth set of
models that simultaneously adjusted for each of the three indicators of sexual orientation. For
Aim 2, the first set of regression models included identity-behavior concordance/discordance and
bisexual identity as the main predictors (with heterosexual identity-behavior concordance as the
reference group); the second set included identity-attraction concordance/discordance and
bisexual attraction as the main predictors (with heterosexual identity-attraction concordance as
the reference group); and the third included attraction-behavior concordance/discordance and
bisexual behavior as the main predictors (with exclusive attraction to males and attractionbehavior concordance as the reference group). Aim 2 included a fourth set of models that
simultaneously adjusted for identity-behavior and attraction-behavior discordance. All models in
Aims 1 and 2 adjusted for age, race/ethnicity, education level, marital/cohabitation status, and
NSFG survey cycle. All models in Aim 3 adjusted for age, race/ethnicity, and survey cycle.
We then assessed whether the association between sexual minority status (Aims 1 and 3)
or concordance/discordance (Aim 2) and each outcome differed by NSFG survey cycle by
adding interaction terms for each sexual orientation or concordance/discordance component by
survey cycle to models that simultaneously adjusted for all three components of sexual
orientation (Aims 1 and 3) or for identity-behavior and attraction-behavior
concordance/discordance (Aim 2). If the p-value for the interaction term was significant at alpha
< 0.1, the final, adjusted models were stratified on survey cycle to examine the direction of the
effect modification.
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IMPLICATIONS FOR POLICIES AND PROGRAMS
This dissertation contains many implications for public health research, policies, and
programs. First, the findings from this dissertation demonstrate the importance of measuring both
sexual orientation and concordance/discordance using various components. National health
surveys should include questions that assess sexual identity, behavior, and attraction in order to
make all components available for researchers studying sexual minority health disparities.
Although different measures of sexual orientation will apply to different research questions,
given that many national health surveys are publicly available to a wide range of professionals, it
would be nearly impossible to determine specific research questions at the time of survey data
collection; thus, including all three sexual orientation items on surveys will facilitate the
formulation of various research questions, and will allow for the assessment of discordance
where this concept could contribute to a broader understanding of sexual minority-related health
disparities.67 The U.S. Department of Health and Human Services has begun to address the
importance of measuring multiple aspects of sexual orientation at a national level82,83 and federal
efforts are underway to improve national sexual orientation data collection.84
The findings from this dissertation also support the idea that a policy environment
favorable to sexual minorities may ameliorate sexual minority health disparities over time as
minority stress continues to decrease;33 thus, U.S. policies and laws should continue to be
developed and reformed such that all sexual minorities receive full equality and rights. Although
policy change is important for sexual minority health, minimal research in this area has
specifically focused on sexual minority women and none of the extant literature has used
multidimensional components of sexual orientation to measure political impact on sexual
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minority health outcomes. As such, further research is needed to fully understand how the policy
environment impacts sexual minority women in terms of identity, behavior, and attraction.
In addition to its research and policy implications, this dissertation also suggests that
multidimensional sexual orientation measurement is crucial in health care settings, including
primary care67 and substance abuse treatment. Given that sexual identity, behavior, and attraction
do not equally predict health disparities,43 and that each component reveals different aspects of a
sexual minority status, health care providers should inquire about all aspects of sexual orientation
in order to target sexual health risk behaviors and properly educate adolescent women about teen
pregnancy prevention.67 Sex education programs for adolescents should also acknowledge
adolescent sexual fluidity and avoid making assumptions of heterosexuality.85 Substance abuse
treatment programs should consider assessing multiple components of sexual orientation in order
to identify how minority stress may contribute to elevated levels of substance abuse,20 even
among women who self-identify as heterosexual.
In sum, the results of this dissertation have several implications for public health at
multiple levels and demonstrate the importance of multidimensional sexual orientation
measurement in order to ensure the health of all sexual minority women.
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CHAPTER 2 - An exploration of substance use and sexual risk behavior among sexual
minority women in the 2002-2013 National Survey of Family Growth using a
multidimensional construct of sexual orientation
ABSTRACT
Background: Lesbian/bisexual identity, having female sex partners, and same-sex attraction
(i.e., sexual minority status) individually predict greater odds of substance use and STI and HIVrelated sexual behavior. Stigma and stress related to sexual minority orientation may explain
some of the disparities between sexual minority and non-sexual minority women. U.S. policy
developments reflect growing acceptance of sexual minorities, which may also decrease sexual
minority stress and attenuate the association between sexual minority orientation and health risk
behaviors. Research on variations in sexual minority women’s health over time remains limited,
and few studies measure differing associations by sexual orientation components.
Methods: Data were drawn from the 2002-2013 National Survey of Family Growth’s female
sample (n=25,523). Multivariable logistic regression models compared sexual minority women
and exclusively heterosexual women’s estimated odds of past-year STI/HIV-related sexual risk
behavior, binge drinking once a month or more, illicit drug use, and STI treatment. We assessed
odds of each outcome by each of the three components of sexual orientation in separate models,
and then adjusted for all three aspects of sexual orientation in the same model. We tested
interaction between sexual orientation and survey cycle to see if associations changed over time.
Results: Self-reported bisexual identity and attraction significantly increased between 2002 and
2013 (3.15% to 5.95%; 12.75% to 16.88% respectively). Self-reported sexual minority identity,
behavior, and attraction each individually and significantly predicted greater odds of risk
behavior compared to exclusive heterosexuality; self-reported sexual minority identity was no
longer a significant predictor of risk behavior after adjusting for sexual behavior and sexual
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attraction. In stratified models that adjusted for all sexual orientation components, the strength of
the association between lesbian identity and sexual risk behavior decreased over time, as did the
association between bisexual attraction and sexual risk behavior and bisexual behavior and illicit
drug use; however, bisexual behavior and attraction remained associated with elevated STI/HIVrelated sexual risk, STI treatment, and binge drinking across survey cycles. Additionally, lesbian
and bisexual identity moved from being protective against illicit drug use in the 2002 survey
cycle to predicting increased odds of drug use in the 2006-2010 and 2011-2013 cycles.
Discussion: Compared with exclusive heterosexual orientation, sexual minority orientation was
associated with greater risk of all outcomes; however, odds varied by measurement method and
over time. Identity as a measure of sexual orientation may not capture important health
disparities for sexual minority women that are observed when measuring outcomes by sexual
attraction and behavior. Research should include three-dimensional sexual orientation constructs
to identify sexual minority women and accurately assess their risk behavior over time with shifts
in health policies and public opinion of sexual minorities. The findings from this study also
demonstrate the need for tailored substance abuse treatment programs, STI and sexual risk
behavior prevention strategies, and policies that create a more supportive environment for sexual
minorities.

21
BACKGROUND AND SIGNIFICANCE
Sexual orientation is a multidimensional construct typically comprised of sexual identity
(i.e. self-chosen label; “lesbian,” “gay,” “bisexual,” (LGB) or “straight”), sexual behavior, and
sexual attraction.1–5 When compared to women who are exclusively heterosexual, sexual
minority women have reported greater levels of substance use and abuse6–10 and sexual behavior
associated with risk for sexually transmitted infections (STIs) and HIV.2,11–17 For the purposes of
this paper, sexual minority women are defined as those who self-identify as “lesbian” or
“bisexual”, as well as those who report any attraction to women or who have had past-year
female sex partners regardless of their identity.
The U.S. Healthy People 2020 (HP2020) goals, which are evidence-based health-related
federal objectives, include improving health outcomes among “lesbian, gay, bisexual, and
transgender individuals”, but the goals do not specifically address sexual minority women, nor
do they discuss sexual orientation beyond identity labels.18 Research has shown, however, that
women who engage in same-sex sexual behavior, as well as those who report attraction to
women, are also at risk of adverse health outcomes regardless of whether or not they self-label as
lesbian or bisexual. When sexual orientation is operationalized in the scientific literature,
however, the definition often varies across studies, 19 with some defining orientation only via
self-reported identity (e.g. LGB or straight), and others basing it on self-reported sexual
behaviors, and/or self-reported physical attraction.20–25 A previous study observed that sexual
minority behavior and attraction may be more relevant predictors of health risk behavior than
sexual identity, yet the majority of research to date has used only one of three ways (typically
sexual identity)26 to define sexual orientation among women. As a result, the extant literature on
the health of sexual minority women may overlook large segmants of this group and their health
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outcomes if they do not self-identify as lesbian or bisexual.27 Without multidimensional methods
for defining and assessing sexual orientation and sexual minority status, study findings may not
accurately characterize the drivers of the health disparities of sexual minority women and
policies aimed at improving health outcomes for this group may fail to target women who are at
highest risk for health disparities.28,29
Sexual minority women, sexual behavior, and risk of STIs/HIV
Research suggests that sexual minority women (regardless of their sexual identity label)
are more likely to engage in sexual behaviors confering risk of STIs and HIV than exclusively
heterosexual women. 2,11–17 As compared to women who do not have sex with women (nonWSW), women who have sex with women (WSW) may also be more likely to have sex with
gay, bisexual, or other men who have sex with men (MSM)30 and individuals who inject drugs
(populations that typically have higher HIV/AIDS rates than the general population), participate
in transactional sex with men,12,15,16,30–33 have a greater number of sex partners,17,33–35 and engage
in condomless vaginal and anal sex.2,36 Out of all sexual minority women, those who are
behaviorally bisexual—whether or not they self-identify as such—consistently report the greatest
levels of sexual risk behavior,3,11,37,38 For example, in one study that explored differences among
American college students’ sexual risk by partner type (female n = 5,138), as compared to
exclusive WSM, WSWM had over two times the odds (OR: 2.43) of indicating two or more sex
partners over a 30-day period, after controlling for age, race/ethnicity, housing status, and
condom use.37
In its two most recent STI Treatment Guidelines, the Centers for Disease Control and
Prevention (CDC) has called for special attention to the sexual health needs of WSW.39 Research
has indicated greater rates of STIs among WSW (regardless of their sexual identity) as compared
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to women who only have male partners (exclusive WSM).15,33,40–46 The STI rates of WSW
appear to be associated with their also having sex with men. Disproportionate levels of sexual
risk behavior among bisexually identified women and other WSWM result in STI prevalence
that sometimes surpasses that of WSW and WSM:38,40,47–49 lifetime STI prevalence ranges from
3.1%47-64.1%40 among WSWM; 1.3% among exclusive WSW;47 15%38,49- 46.6%40 among
exclusive WSM.
Some research suggests that STI prevalence estimates remain similar whether assessed by
sexual behavior, sexual identity, or behavior and identity combined (3.1-4.5% based on bisexual
behavior/bisexual identity vs.1.3%-1.9% same-sex behavior/lesbian identity).47 Despite a clear
association between behavioral bisexuality and STI outcomes, additional research has found that
STI prevalence varies by sexual identity, with 18-19% of “mostly straight” and bisexually
identified women reporting past-year STI diagnoses vs. 12% among heterosexually identified
and 7% among gay or “mostly gay” identified women. 13
Sexual minority women and substance use
Sexual minority women also exhibit higher rates of substance abuse when compared to
their exclusively heterosexual counterparts.6–10 Behaviorally bisexual women (apart from their
identity) tend to demonstrate the highest levels of substance use when compared to exclusive
WSM or WSW50–52 (e.g., 1.41 times the odds of binge drinking, defined as consuming four or
more drinks in a row 51 and 5.8 times the odds of illicit drug use 50 compared to non-WSW).
Perhaps as a respite from discriminatory environments and stigmatization, sexual minority
women often socialize in bars, where alcohol and drug use is both common and expected.53–62
When measuring substance use outcomes in terms of sexual identity, some investigations have
found that lesbian identified women are at greater risk for heavy drinking63 and adverse alcohol-
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related outcomes than the general population.64 Lesbian and bisexually identified women as a
composite group also report heavier drinking compared to the general population,65,66 such as
consuming a median of three standard drinks per session, compared to two drinks among
heterosexually identified women as found in one study.65
One of the primary challenges in interpreting the abuse literature about WSW is the lack
of consistent findings across studies.67–69 First, although some studies have documented
substance abuse disparities between heterosexually and bisexually identified WSW and
exclusively heterosexual women, 10,60,70–74 not all studies have observed such disparities. In fact,
some have found comparable levels of substance abuse among bisexually identified and
bisexually behaving women,68,69,73 including similar rates of excessive alcohol use (i.e. an
average of 7 or more drinks per week during the previous year) among heterosexually (adjusted
relative risk: 1.7) and bisexually identified WSW (adjusted relative risk: 1.8) when compared to
heterosexually identified non-WSW.73 Other studies, however, suggest that a greater proportion
of bisexually identified women (45.5%) have reported heavy drinking (i.e., drinking five or more
drinks in a sitting) than heterosexually identified WSW (32.8%).64 Finally, although some
research has observed equivalent odds of substance abuse disorders when comparing lesbian and
bisexually identified women,69 other investigations have found that lesbians are at greater risk for
heavy drinking63 and adverse alcohol-related outcomes compared to women who identify as
bisexual.64 Still other studies studies, however, have found that bisexually identified women are
often the most likely to report adverse counsequences of alcohol use and higher levels of alcohol
dependence70 when compared to other women,70,75–77 even when they report lower75 or
comparable77 levels of use.

25
Studies have also shown that women with a sexual minority identity are more likely to
use illicit drugs than heterosexually identified populations.7,10,65,66,78,79 Lesbian/bisexually
identified women’s lifetime levels of ecstasy, cocaine, methamphetamine, and LSD use (ranging
from 17-49.2% prevalence) are significantly greater than heterosexually identified women (9.239.7% prevalence),7 and lesbian/bisexually identified women have reported five to six-fold the
rates of marijuana use compared to heterosexual women.10 Although several studies have
examined lesbian/bisexually identified women as a combined group, numerous others have
consistently observed that bisexually identified women are at greater risk for elevated substance
abuse as compared to both lesbian identified women and heterosexually identified
women.6,68,70,73,77,80 Bisexual identity may be associated with increased rates of substance use as
a function of coping with the stigma attached to bisexuality.67,81 For example, in a prospective
cohort sample of U.S. women (n = 91,654), a greater proportion of women who identified as
bisexual (7%) reported a high level of monthly alcohol consumption (at least 60 beverages per
month) as compared to heterosexually (2%) or lesbian identified (5%) women.82
Sexual attraction to more than one sex or gender—independent of sexual identity and
behavior—may also be predictive of differences in substance use, with women reporting
attraction mainly to men, mainly to women, and equally to men and women having greater odds
of alcohol use (OR: 1.38-4.28) and illegal drug use (OR: 8.56) versus women exclusively
attracted to men.52
Mechanisms of risk among sexual minority women
Meyer’s minority stress theory suggests that increased stressful experiences and stigma
associated with a minority identity and the resultant psychological distress may lead to greater
levels of substance use and sexual risk behaviors as a means of coping with such stress.83 The
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risk behaviors of sexual minority women should not be considered as isolated functions of sexual
orientation, but rather in relation to structural factors that adversely affect individuals with
stigmatized identities and behaviors.6 Sexual minority stress and internalized homophobia may
contribute to STI/HIV risk among sexual minority women, particularly among those who have
sex with both men and women. In order to manage sexuality-related stigma manifested as
internalized homophobia,84–87 sexual minority women may engage in “heterosexual immersion”
(including disproportionally high levels of sexual behavior, often involving sex with male
partners that is associated with elevated risk for STIs/HIV) in an effort to obscure or eradicate
their sexual desires for other women.119 85–88,119 Furthermore, the psychological unrest associated
with confusion around one’s sexuality may also be expressed through elevated sexual risk
behavior,11 and substance use, abuse, and disorders, which may result from attempts to mask
embarrassment, remorse, and internalized homophobia associated with sexual minority identity
or same-sex sexual behavior.85–87
Shifting policies and growing acceptance of sexual minorities
The new millennium has ushered in increasing social acceptance of sexual minorities.89,90
According to the General Social Survey (GSS) of American adults, in 1973, only 11% of U.S.
adults perceived same-sex sexual behavior as “not wrong at all”. By 1990, the number had
increased only three percentage points, but come 2014, nearly half (49%) of the adult U.S.
population saw nothing wrong with same-sex sexual behavior.89 Moreover, between 2000 and
2009, the belief that same-sex relationships are moral increased by 23%; support for permitting
openly gay individuals to serve in the military and for permitting gay and lesbian people to adopt
children both increased by 21%. During the same time period, policy changes reflected such
growing support of sexual minorities, with the number of states prohibiting sexual orientation-
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related discrimination increasing from 12 to 22, the percent of Fortune 500 companies
prohibiting sexual orientation-related discrimination increasing from 0.6% to 35%, and the
passage of the 2009 Matthew Shepard and James Byrd, Hr. Hate Crimes Prevention Act marking
the first U.S. federal law to increase punishment of hate crimes against sexual minorities.90 Most
recently, in 2015, the Supreme Court pronounced same-sex marriage legal at the federal level.91
Research suggests that a policy environment more favorable to sexual minorities can lead
to decreases in sexual minority risk behavior.92 As sexual minority sexual behavior becomes
increasingly acceptable and more common,89 and as policies are developed to protect sexual
minorities,90 the stigma and stress associated with being a sexual minority may dissipate. The
rapidly changing policy environment and social climate for sexual minorities in the U.S.90
warrants a re-examination of the association of risk behaviors with sexual minority status,
defined in various ways, and an exploration of whether these relationships have changed over
time as the stigma associated with sexual minority status has changed.
METHODS
Study Design
Data for this study come from the National Survey of Family Growth (NSFG), the first
cycle of which was implemented in 1971 by the National Center for Health Statistics (whose
IRB (the Research Ethics Review Board) reviewed and approved the survey).93 This study also
received IRB exemption from the City University of New York’s Human Research Protection
Program. The NSFG is a national survey that is weighted to be representative of participants
aged 15 to 44 within U.S. households.93 Recruitment occurs through multistage area probability
sampling. Primary Sampling Units (PSUs) (which consisted of metropolitan areas, counties, or
clusters of neighboring counties) were identified at the start of each interviewing cycle and
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inhabited households were identified within the Census of Population and Housing. Using
screening interviews, one eligible household member (aged 15-44 who spoke English or
Spanish) was randomly selected from each designated household and interviewed by trained,
female interviewers face-to-face in the participant’s home in English or Spanish, according to the
participants’ preference. The survey also included an Audio Computer Assisted Self-Interview
(ACASI) portion for collection of sensitive data. Participation was voluntary and confidential
and participants signed informed consent forms prior to the interview and survey.93 Survey topics
included pregnancy, infertility, marriage, substance use, and sexual and reproductive health.
The NSFG94 began collecting sexual orientation data in its 2002 sample; thus, this study
drew upon a combined dataset of NSFG data from 2002 to 2013 (the most current dataset
available) to describe sexual minority orientation in terms of identity, behavior, and attraction
over time and the association of each orientation component with STI/HIV-related risk behavior,
STI outcomes, and substance use. Six cycles of the NSFG were implemented between 1973 and
2002, with each survey dataset reflecting one year of data collection. To address increasing
resistance to participate in national household surveys, the NSFG shifted to a continuous
interviewing design in 2004; thus, the 2006-2010 and 2011-2013 samples are the result of multiyear data collection efforts. Despite the change from 12-month to multi-year data interviewing
cycles,94 the sampling methodology and survey items of interest remained identical across each
year of data collection; therefore, data may be easily combined.
The specific aims of this analysis included the following:
1) Assess the association of past-year STI/HIV-related sexual risk behavior, STI treatment,
illicit drug use, and binge drinking with sexual minority orientation and NSFG survey
cycle, adjusting for demographic variables
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a. Assess whether the above associations differ by sexual orientation component: 1)
sexual identity (e.g. lesbian/gay/homosexual, bisexual); 2) sexual attraction and 3)
sexual behavior.
b. Assess whether NSFG survey cycle modifies the strength of the above
associations.
Study Sample
The NSFG 2002 (Cycle 6) sample included 7,643 female respondents (out of a total
sample of 12,571) with an 80% female response rate. For the 2006-2010 cycle, interviews were
completed for 48 weeks of each year from June 2006 through June 2010. The sample included
12,279 female respondents (out of a total sample of 22,682) with a female response rate of
77.7%. The 2011-2013 interviews occurred from September 2011 through September 2013 and
included a sample of 5,601 female respondents (out of a total sample of 10,416) and a female
response rate of 73.4%. Overall, 23,119 (92.71%) women identified as “heterosexual or
straight”, 377 (1.25%) as “homosexual, gay, or lesbian”, and 1,238 (4.44%) as “bisexual”. Table
1 provides additional details.
Measures
The primary independent variables were three sexual orientation indicators: sexual
identity, sexual attraction, and sexual behavior. Sexual identity was assessed by response to the
question: “Do you think of yourself as: 1) heterosexual or straight; 2) homosexual, gay, or
lesbian; 3) bisexual; or 4) something else?” Given that “something else” was not available as a
response option in the 2011-2013 survey cycle, those who identified as such were excluded from
this analysis by setting those responses to missing in a newly constructed sexual identity
variable. Sexual attraction was assessed by response to the question: “People are different in
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their sexual attraction to other people. Which best describes your feelings? 1) Only attracted to
males; 2) mostly attracted to males; 3) equally attracted to males and females; 4) mostly attracted
to females; 5) only attracted to females; or 6) not sure.” Responses were collapsed into a fourcategory variable: 1) exclusive attraction to males; 2) exclusive attraction to females; 3)
attraction to both males and females; or 4) not sure. “Not sure” remained a separate category
within the four-item variable given that we cannot ascertain whether these respondents were
simply unsure of their sexual attraction, if they misunderstood the other response options, or if
they would have indicated exclusive attraction to males, to females, or to both had they not been
given the “not sure” response option. Sexual behavior in this analysis was limited to
measurement of past-year behavior given the fact that women’s sexual behavior may be fluid
across the lifespan as their sexual desires and identity evolve.95 The behavior variable was
comprised of four categories: 1) exclusive past-year male partners; 2) exclusive past-year female
partners; 3) both male and female past-year partners; and 4) no past-year partners. This included
any type of sex (e.g., oral, anal, or vaginal sex) with male and/or female partners that occurred
during the 12 months prior to survey administration.
Demographic characteristics examined included age in years as a continuous variable,
race/ethnicity, examined in four categories: ‘non-Hispanic white’, ‘non-Hispanic Black’,
‘Hispanic (any race)’, and ‘Other’, and education level, also examined in four categories: ‘no
high school degree’, ‘high school degree’, ‘Some college or associate’s degree’, and ‘bachelor’s
degree or higher’. Participants were asked about their marital/cohabitation status with an
opposite sex partner in the following question: “What is your current marital or cohabiting
status? 1) Married to a person of the opposite sex; 2) not married but living together with a
partner of the opposite sex; 3) widowed; 4) divorced or annulled; 5) separated, because you and
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your spouse are not getting along; 6) never been married.” The responses were collapsed into an
dichotomous indicator for married to or living with or not married to or living with a
person/partner of the opposite sex. If participants indicated that they were married to or living
with a same-sex partner when asked about their “current marital or cohabiting status”, the
response was recorded as a comment but same-sex relationship status was not formally assessed.
Four outcome variables were explored: 1) self-reported past-year STI/HIV-related sexual
risk behavior; (2) self-reported past-year treatment for STIs; 3) self-reported past-year illicit drug
use; and 4) self-reported past-year binge drinking. Past-year STI/HIV-related sexual risk
behavior was examined as an indicator for having engaged in any sexual risk behavior with a
male partner in the past year, including any self-reported transactional sex with male partners,
any sex with “high-risk” male partners (defined as HIV-positive males, males who use injection
drugs, males who have sex with males, or males who have other concurrent partners of any sex),
have had five or more male partners in the past year, or any past-year condomless penile-vaginal
sex with male partners. Anal sex was not included in the sexual risk behavior indicator given that
the NSFG only asked about condom use at last anal sex rather than any occurrence of anal sex
within the previous year. Any past-year condomless sex was assessed by the following question:
“Thinking back over the past 12 months, would you say you used a condom with your partner for
sexual intercourse [which referred to penile-vaginal intercourse]:1) every time; 2) most of the
time; 3) about half the time; 4) some of the time; 5) none of the time.” Responses were collapsed
into a dichotomous indicator for any past year condomless sex (responses 2 through 5).
STI treatment was defined as report of having been treated for gonorrhea, chlamydia,
herpes, or syphilis over the past year. This variable was used as a proxy measure for STI
diagnoses because in the 2002 and 2006-2010 survey cycles, participants were only asked
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questions about whether or not they had received an actual STI diagnosis if they first responded,
“yes” to questions about whether or not they had been treated for an STI. As such, using STI
treatment as a proxy measure for STI diagnoses avoids excluding participants who did not
receive any treatment for STIs but who may have been told that they had an STI.
Illicit drug use in the past year was assessed by creating an indicator for having used any
of the following illegal drugs in the past 12 months: marijuana, cocaine, crack, non-prescription
injection drug, or crystal meth use. Marijuana use was included in this category given the small
sample size of women who had used any other illicit drug (n = 751, 2.59%).
Binge drinking was assessed through the following question: “During the last 12 months,
how often did you have four or more drinks within a couple of hours? 1) Never; 2) once or twice
during the year; 3) several times during the year; 4) about once a month; 5) about once a week;
6) about once a day?” For the purposes of this analysis, binge drinking was defined as having
engaged in binge drinking about once a month or more frequently during the previous year
(responses 4-6). Heavy drinking was not assessed in the current study because the heavy
drinking question format varied across NSFG survey cycles.
Data Analyses
The analysis was conducted on the merged 2002, 2006-2010, and 2011-2013 NSFG
datasets. Weights were adjusted by dividing the original weight variable by three to account for
the three separate survey cycles.96
First, we describe the sample overall and stratified on each sexual orientation measure.
We also describe each sexual orientation measure stratified by survey cycle. The Rao Scott Chi
square test was used to assess the significance of associations between sexual orientation
indicators and categorical variables. A t-test was used to assess the association between sexual
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orientation indicators and age in years.
Next, separate univariate logistic regression models explored the association of each
health outcome by each of the three indicators of sexual orientation: sexual identity, sexual
behavior, and sexual attraction.
Subsequently, four separate multivariate logistic regression models were run for each
health outcome, with each model adjusted for age, race, ethnicity, education level, survey cycle,
and marital/cohabitation status. We then ran the final adjusted models (as described below)
including all of the aforementioned characteristics but leaving out marital/cohabitation status as a
sensitivity analysis to see if the results differed without adjustment for this variable, which
excluded marital/cohabitation with same-sex partners. Since marriage equality became legal at
the national level in 2015 and in some states before that, and since marriage has been shown to
be protective against health risks such as substance use,97 the concern was that adjusting for such
an incomplete potential confounder might actually introduce bias while not adjusting for
marital/cohabitation status could lead to confounding. If the results were similar with and
without adjustment for marital/cohabitation status then we can be confident that confounding or
bias from this variable are not responsible for the findings.
Chi square tests using Cramer’s V coefficients explored correlations between each
indicator of sexual orientation to ensure that they are not highly correlated and could be included
in the same regression model. Sexual attraction and sexual identity—as well as identity and
sexual behavior—were moderately correlated with Cramer’s V coefficients of 0.58 and 0.54
respectively; sexual behavior and sexual attraction had a low correlation with a Cramer’s V
coefficient of 0.37.
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The first set of models (Models A1-A4) included sexual identity (with heterosexual as the
reference group) as the main predictor for each separate outcome, the second set (Models B1-B4)
included past-year sexual behavior (exclusive sex with men in the past year as the reference
group) as the main predictor for each separate outcome, and the third set (Models C1-C4)
included sexual attraction (exclusive attraction to men as the reference group) as the main
predictor of each separate outcome. Finally, we ran an additional set of models (Models D1-D4)
that included all three measures of sexual orientation in the same model simultaneously to look
at their independent associations with each outcome; a separate model was run for each of the
four outcomes. As an additional sensitivity analysis, Model D1—where sexual risk behavior was
the primary outcome—was first run with marital/cohabitation status included as a potential
confounder and was then run without marital/cohabitation status. This sensitivity analysis
accounted for the fact that the large proportion of women reporting past-year sexual risk
behavior was driven by the over 90% of married/cohabiting respondents who reported
condomless sex within the past year (compared to about 59% of women who were unmarried/not
cohabiting with an opposite-sex partner).
For Models D1-D4 (the models that included all three measures of sexual orientation
simultaneously), we then assessed whether the association between sexual minority status and
each outcome differed by NSFG survey cycle by adding interaction terms for survey cycle by
each of the three measures of sexual orientation, using separate interaction terms for each
indicator of sexual orientation (i.e., one interaction term for sexual identity by survey cycle, one
for sexual attraction by survey cycle, and one for sexual behavior by survey cycle, added
simultaneously to the adjusted model containing all three indicators of sexual orientation). If the
p-value for the interaction term was significant at alpha < 0.1, final, combined models were
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stratified on survey cycle to examine the direction of the effect modification.
Women who had not had sex with a male partner within the past year were excluded (i.e.,
these responses were set to missing) from models examining STI/HIV-related sexual risk
behavior (Models A1-D1) given that all measures of sexual risk behavior were based on sex with
male partners. For the models exploring past-year STI treatment, lesbian identified women, those
reporting exclusive attraction to females, and those who had only had past-year female partners
or who had not had any past-year sex partners were excluded from adjusted models (i.e., these
responses were set to missing) given the very small number of women within each of these
categories who reported any past-year STI treatment (further details provided below).
All analyses accounted for the sampling method and were weighted to the population.
Analyses were performed in SAS 9.3 (SAS Institute, Cary NC) using the proc survey functions.
Statistical significance was set at an alpha of 0.05 for regression models and an alpha of 0.10 for
interaction terms
The present study examined women’s sexual orientation in terms of identity, behavior,
and attraction. This study also explored changes in sexual minority women’s health relative to
their exclusively heterosexual counterparts in the context of nationwide policy changes related to
LGB equality, rapidly evolving norms around acceptance of sexual minorities in the U.S., and
increasing reports of same-sex behavior.89 This study took advantage of these swiftly shifting
norms around sexual minority orientation to test assumptions about stigma and stress as drivers
of the association between sexual minority status and risk behavior. We hypothesized the
following:
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1. Sexual minority orientation (whether measured by identity, behavior, or attraction)
would be associated with elevated health risk behaviors compared to non-sexual
minority orientation.
2. Although sexual minority orientation would predict elevated health risk behaviors
compared to non-sexual minority orientation, risk levels and significance of
associations would differ depending on how sexual orientation was measured.
3. Women reporting bisexuality—whether in terms of identity, behavior, or attraction—
would emerge with increased health risk behaviors relative to exclusively
heterosexual women and lesbian identified women.
4. When stratified by survey cycle, bisexual women would remain at greater risk;
however, given increased commonality of reporting bisexuality and growing
acceptance of sexual minorities, we hypothesized that odds would attenuate across
survey cycles.
RESULTS
Table 1 displays demographic characteristics of the female US population from 2002 to
2013. The mean age was 26.70 (SE: 0.11), over half the women were legally married to or living
with an opposite-sex partner (53.6%), and the majority identified as non-Hispanic white
(approximately 62%). Approximately a quarter of women fell within each category of education
level. Most women reported a heterosexual identity (92.71%), being exclusively attracted to
males (83.20%), and having had only male partners during the previous year (87.79%).
Overall, 87.64% of women who had sex with a man in the past year reported any
STI/HIV-related sexual risk behavior during that time, but as previously mentioned, this was
driven by the over 90% of married/cohabiting women who reported any past-year condomless
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sex with a male partner (versus only about 59% of single women). Nearly 4% of women reported
having received STI treatment within the previous year. Slightly more than 15% of women
reported binge drinking once a month or more within the past year and 15.94% indicated any
past-year drug use (which included 2.59% who had used any illicit substances other than
marijuana, and 15.43% who had used marijuana). (Table 1)
Sex with both male and female partners was significantly associated with an increased
rate of sexual risk behavior (90.8% versus 87.5% among those with exclusive past-year male
partners, p = 0.02), while neither bisexual identity nor bisexual attraction significantly predicted
sexual risk behavior. Overall, women with bisexual identity, behavior, and attraction had the
highest proportion of STI treatment compared to other groups (p < .0001), including about 6% of
bisexually identified women, those attracted to both men and women, and 10.70% of women
with both male and female past-year partners. Women expressing exclusive heterosexuality had
lower rates of STI treatment, including 3.66% of heterosexually identified women, 3.42% of
women exclusively attracted to males, and 4.23% of with exclusive past-year male partners.
Lesbian identified women and those who only had sex with women in the past year had the
lowest rates (2.47% and 1.46% respectively), while rates of STI treatment among women
exclusively attracted to females (3.87%) surpassed those of heterosexually identified women.
Lesbian identified women had a greater proportion of binge drinking than both
heterosexually and bisexually identified women (30.27% compared to 14.40% and 28.99%
respectively, p < .0001). Women reporting exclusive attraction to females also had the highest
proportion of binge drinking (32.83% versus 13.42% of women exclusively attracted to males
and 24.06% of women attracted to both, p < .0001). However, women reporting both male and
female past-year partners had the highest rate of binge drinking (39.72%) compared to women
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with exclusive past-year male partners (15.02%) and exclusive past-year female partners
(24.34%) (p < .0001).
Table 1 also displays the distribution of risk behavior for the total sample and stratified
by sexual orientation components. Women who reported bisexual identity, attraction, and
behavior also reported the highest rates of past-year illicit drug use compared to other groups.
Overall, 41.51% of bisexually identified women engaged in drug use compared to 14.61%
heterosexually identified and 28.71% of lesbian identified women (p < .0001); and, 35.55% of
women attracted to both males and females reported drug use, versus 12.31% of women
exclusively attracted to males and 27.63% of those exclusively attracted to females (p < .0001).
In addition, 54.17% of those who had sex with both male and female partners in the past year
reported drug use, as compared to 15.48% of those with exclusive past-year male partners and
23.77% of those with exclusive past-year female partners. (Table 1)
Table 2 displays the distribution of sexual orientation components for the total sample
and stratified by survey cycle. At each subsequent survey cycle, a significantly larger proportion
of women identified as bisexual (3.15% in the 2002; 4.22% in the 2006-2010; 5.95% in 20112013, p < .0001). Additionally, across survey cycles, a significantly larger proportion of women
reported attraction to both males and females and a smaller proportion reported exclusive
attraction to males (attraction to male and females: 12.75% in 2002; 15.55% in 2006-2010;
16.88% in 2011-2013; attraction to only males: 85.78% in 2002; 82.92% in 2006-2010; 80.87%
in 2011-2013, p < .0001) than another attraction category. Women were also significantly less
likely to report sex exclusively with males across each NSFG cycle (90.06% in 2002; 89.87% in
2006-2010; 87.95% in 2011-2013, p = 0.030) (Table 2).
Past-year sexual behavior conferring STI/HIV risk (Models A1-D1)
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In the unadjusted logistic regression model among women who had sex with a man in the
past year (Table 3), only reporting both male and female partners within the past year had
significantly greater odds of self-reported past-year sexual risk behavior compared to women
who only had male partners (OR: 1.41, p = 0.017). Neither sexual minority identity nor sexual
minority attraction were significant predictors of elevated sexual risk behavior (Table 3).
In the adjusted model looking at sexual identity (model A1), bisexual identity became a
significant predictor of odds of sexual risk behavior (OR: 1.56, p = 0.006). In the adjusted model
looking at sexual attraction (Model B1), attraction to both males and females also became
significant (OR: 1.38, p = 0.001), and in the model looking at sexual behavior (Model C1),
having had sex with both male and female partners remained significantly associated with sexual
risk behavior (OR: 1.98, p < .0001) (Table 4). In Model D1, which included all three indicators
of sexual orientation simultaneously, sexual identity was no longer a significant predictor of
sexual risk behavior, while attraction to both males and female (OR: 1.24, p = 0.047) as well as
having had partners of both sexes in the past year (OR: 1.79, p = 0.001) remained significant
(Table 4).
When interaction terms were added between each sexual orientation measure and survey
cycle, we found significant interaction between lesbian identity and survey cycle 2011-2013 (p =
0.072) and between attraction to both males and females and cycle 2006-2010 (p =0.002). As
such, Model D1 was stratified by survey cycle to examine effect modification. The association
between lesbian identity and sexual risk behavior decreased over time; however, the association
was not significant in any survey cycle within the stratified models. In 2002, lesbian identity was
associated with 4% greater odds of sexual risk behavior (p = 0.959) compared to heterosexual
identity, but in both 2006-2010 and 2011-2013, lesbian identity predicted 37% (p = 0.537) and
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73% (p = 0.080) decreased odds of sexual risk behavior respectively. Reporting attraction to both
males and females was associated with non-significant decreased odds of sexual risk behavior in
2002 (OR: 0.90, p = 0.531) but significantly increased odds of risk behavior in the 2006-2010
cycle (OR: 1.92, p < .0001), and weaker, non-significant elevated odds in 2011-2013 (OR: 1.03,
p = 0.880). Finally, although interaction between sexual behavior and survey cycle was not
significant, reporting both male and female past-year sex partners remained associated with
increased odds of STI/HIV-related risk as compared to those with only past-year male partners
across each of the survey cycles, but odds varied across survey cycles. First, odds attenuated and
became non-significant between 2002 and 2006-2010, moving from odds of 2.31 (p = 0.032) in
2002 to 1.31 (p = 0.343) in 2006-2010. Subsequently, odds of sexual risk behavior again
increased for those with both male and female partners, to 2.34 in 2011-2013, with the
association being significant (p = 0.003) (Table 5).
Past-year STI treatment (Models A2-D2)
In unadjusted models exploring predictors of past-year STI treatment, bisexual women
(whether bisexuality was measured in terms of identity, behavior, or attraction) had greater odds
of STI treatment as compared to exclusively heterosexual women (bisexual identity OR: 1.90, p
= 0.000; attraction to both males and females OR: 1.88, p < .0001; sex with both male and
female partners in the past year OR: 2.72, p < .0001) (Table 3).
Only 14 lesbian identified women, 10 women who were only attracted to females, and
four women who only had sex with women in the past year reported past-year STI treatment.
Given these small Ns, women in these categories were excluded from the adjusted models.
Associations observed in unadjusted models persisted in the adjusted models: those identifying
as bisexual, those reporting attraction to both males and females, and those with both male and
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female past-year partners had significantly increased odds of past-year STI treatment compared
to those identifying as heterosexual, those exclusively attracted to men, and those with exclusive
past-year male partners (OR: 1.65, p = 0.004; OR: 1.84, p < .0001; OR: 1.78, p = 0.002
respectively). In the model that combined all three indicators of sexual orientation (Model D2),
sexual identity and having had both male and female partners in the past year were no longer
significantly associated with self- STI treatment in the past year. Being attracted to both males
and females remained a significant predictor of past-year STI treatment (OR: 1.60, p = 0.001).
(Table 6)
There was significant interaction between a sexual attraction of “not sure” and survey
cycle 2011-2013 (p = 0.058). As such, Model D2 was stratified by survey cycle. Within stratified
models, being unsure of one’s sexual attraction changed from being associated with increased
odds of past-year STI treatment (2002 OR: 1.79, p = 0.310) to being associated with a decreased
odds (2006-2010 OR: 0.68, p = 0.481; 2011-2013 OR: 0.40, p = 0.139); however, none of these
associations was statistically significant. Although neither the interaction between attraction to
both males and females and survey cycle nor the interaction between past-year male and female
sex partners and survey cycle was significant, bisexuality was associated with increased odds of
past-year STI treatment across survey cycles but with the strength of the association weakening
with time. Women reporting bisexual attraction had 1.44 times the odds of STI treatment in 2002
(p = 0.190), 1.96 times the odds in 2006-2010 (p = 0.0004), and 1.36 times the odds in 20112013 (p = 0.264). This association was only significant in the 2006-2010 survey cycle. Women
who had sex with both males and females within the past year had 1.68 times the odds (p =
0.272) of past-year STI treatment in 2002, 1.34 times the odds in 2006-2010 (p = 0.382), and
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1.60 times the odds in 2011-2013 (p = 0.220); however, these associations were not significant in
any survey cycle. (Table 7)
Past-year illicit drug use (Models A3-D3)
As presented in Table 3, in unadjusted logistic regression models, sexual minority
identity (lesbian OR: 2.35, bisexual OR: 4.15, p < .0001), attraction (only attracted to females
OR: 2.72, attracted to both males and females OR: 3.93, p < .0001), and behavior (exclusive past
year female partners OR: 1.70, p = 0.003, both male and female past-year partners OR: 6.45, p <
.0001) were all significantly associated with increased odds of self-reported past-year illicit drug
use compared to women who identified as heterosexual, those reporting exclusive attraction to
males, and those with exclusive past-year male partners. For each measure of sexual orientation,
women with self-reported bisexual identity, attraction, and behavior had the greatest odds of
past-year drug use compared to other groups.
These associations remained in the adjusted models, with bisexual women (bisexually
identified, those attracted to men and women, or those who had sex with male and female
partners in past year) having the greatest odds of drug use, followed by “homosexual” women
(lesbian identified, those attracted only to women, or those who had sex only with women in the
past year) compared to heterosexual women (lesbian OR: 2.02, p < .000l, bisexual OR: 3.45, p <
.0001; only attracted to females OR: 2.38, p < .0001, attracted to both males and females OR:
3.68, p < .0001; exclusive past-year female partners OR: 1.09, p = 0.647, both male and female
past-year partners OR: 4.10, p < .0001). (Table 8)
In Model D3, which adjusted for all three measures of sexual orientation, sexual minority
identity was no longer a significant predictor of drug use, while attraction exclusively to females
(OR: 2.78, p = .001); attraction to both males and females (OR: 2.86, p < .0001), as well as
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having both male and female past-year sex partners (OR: 2.24, p < .0001) remained significantly
associated with higher odds of drug use. Having exclusive past-year female sex partners,
however, was associated with a lower odds of illicit drug use in the adjusted model, predicting a
48% decreased odds of past-year illicit drug use compared to those with exclusive past-year male
partners (p = 0.007). (Table 8)
Significant interaction was observed between lesbian identity and survey cycle 20062010 (p = 0.027), bisexual identity and cycles 2006-2010 (p = 0.076) and 2011-2013 (p = 0.007),
having exclusive past-year female partners and cycle 2011-2013 (p = 0.018), having both male
and female past-year partners and cycles 2010-2006 (p = 0.051) and 2011-2013 (p = 0.022).
After stratifying on survey year, lesbian identity moved from being protective against illicit drug
use in 2002 (OR: 0.38, p = 0.126) to predicting increased odds of drug use in 2006-2010 (OR:
1.45, p = 0.375) and 2011-2013 (OR: 1.35, p = 0.598); however, the association was not
statistically significant during any survey period. The same pattern was observed for bisexually
identified women, with a significant negative association in the 2002 (OR: 0.62, p = 0.041) and a
significant positive association in 2011-2013 (OR: 1.64, p =0.036) survey cycles. Although
having both male and female past-year sex partners was associated with a significantly higher
odds of past-year drug use relative to women with exclusive past-year male partners in 2002
(OR: 3.91, p < .0001) and 2006-2010 (OR: 2.15, p = .000), the association was no longer
significant in 2011-2013 (OR: 1.66, p = 0.077). Reporting exclusive female partners was
associated with lower odds of illicit drug use in each survey cycle, but the association was only
statistically significant in the 2011-2013 cycle (OR: 0.24, p = 0.001) (Table 9).
Past-year binge drinking once a month or more (Models A4-D4)
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In the unadjusted logistic regression models on self-reported past-year binge drinking by
sexual orientation (Table 3), women reporting a lesbian identity (OR: 2.58, p <.0001) and
exclusive attraction to females (OR: 3.15, p <.0001) had the greatest odds of past-year binge
drinking when compared to women who identified as heterosexual and who reported exclusive
attraction to males; however, women with both male and female past-year partners had higher
odds of past-year binge drinking (OR: 3.73, p <.0001) compared to women who only had sex
with male partners in the past year.
As observed in the models discussed above, the patterns of these associations held steady
and remained significant after adjusting for demographic characteristics. In Model A4, which
looked at binge drinking in terms of sexual identity, both lesbian and bisexually identified
women had comparably increased odds of binge drinking versus heterosexually identified
women (lesbian OR: 2.09, p = 0.000; bisexual OR: 2.08, p <.0001). In the model (B4) that
explored binge drinking in terms of sexual attraction, those reporting exclusive attraction to
females again had the greatest odds of past-year binge drinking compared to women exclusively
attracted to males (OR: 2.63, p <.0001). In Model C4, where binge drinking was examined by
sexual behavior, women who had both male and female partners emerged with 2.63 times the
odds of binge drinking (p <.0001) compared to women who only had male partners, while
having only female partners was not a significant predictor of binge drinking. (Table 10)
In Model D4 that included all three measures of sexual orientation, sexual minority
identity was no longer significantly associated with self-reported binge drinking in the past year.
Attraction to both males and females and having had both male and female past-year partners
remained significant predictors of binge drinking. Specifically, women who were attracted to
both males and females had 1.44 times the odds of binge drinking (p = .0002) relative to women
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exclusively attracted to males. Women with both male and female past-year partners had 2.07
times the odds of binge drinking (p < .0001) compared to those with exclusive past-year male
partners. (Table 10)
We found significant interaction between having both male and female past-year partners
and survey cycle 2011-2013 (p = 0.031). When stratified on survey cycle, the association
between having both male and female partners (versus only male partners) and binge drinking in
the past year remained significant and fairly consistent across survey years. Specifically, women
with both male and female partners had 2.02 times the odds of binge drinking (p = 0.007) in
2002, 2.32 times the odds of binge drinking in 2006-2010 (p = 0.0003), and 1.99 times the odds
of binge drinking in 2011-2013 (p = 0.021) as compared to women who had only male partners.
Although no significant interaction was observed between sexual identity and survey cycles,
lesbian identity moved from predicting increased odds of binge drinking in the 2002 (OR: 1.59, p
= 0.217) and 2006-2010 (OR: 1.85, p = 0.350) to being protective against binge drinking in
2011-2013 (OR: 0.51, p = 0.421) but the association was not significant in any survey cycle.
Bisexual identity, while not significant in any survey cycle either, shifted from being associated
with increased odds of binge drinking in 2002 (OR: 1.01, p = 0.983) to being protective in 20062010 (OR: 0.875, p = 0.503) to again predicting increased odds in 2011-2013 (OR: 1.52, p =
0.142). Both exclusive attraction to females and attraction to both males and females was
associated with elevated odds of binge drinking across survey cycles but was only significant for
those with bisexual attraction in 2006-2010 (exclusive attraction to females: 2002 OR: 2.82, p =
0.108; 2006-2010 OR: 1.88, p = 0.329; 2011-2013 OR: 2.25, p = 0.336; attraction to both: 2002
OR: 1.26, p = 0.153; 2006-2010 OR: 1.43, p = 0.003; 2011-2013 OR: 1.51, p = 0.060). Finally,
having only female partners predicted a 71% decreased odds of binge drinking in 2002 (p =
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0.002), as well as a 51% decreased odds in 2006-2010 (p = 0.179), but was associated with 2.20
times the odds of binge drinking in 2011-2013 (p = 0.296) compared to those with only male
partners. (Table 11)
Sensitivity Analyses
In order to account for the potential bias introduced by the fact that the NSFG did not
formally ask about marital or cohabitation status with same-sex partners, sensitivity analyses
involved re-running final adjusted models without marital/cohabitation status as a covariate:
Models D1 (sexual risk behavior), D2 (STI treatment), D3 (illicit drug use) and D4 (binge
drinking). For Model D2, leaving out marital/cohabitation status did not change the direction of
the association between bisexual attraction and STI treatment or bisexual behavior and STI
treatment, but the association between bisexual behavior and STI treatment became significant
(including marital/cohabitation status: OR: 1.52, p = 0.063; leaving out marital/cohabitation
status: OR 1.65, p = 0.025). For Model D3, having exclusive past-year female partners remained
protective against illicit drug use but was no longer significant (including marital/cohabitation
status OR: 0.52, p = 0.007; excluding marital/cohabitation status: OR: 0.763, p = 0.273). Given
that excluding marital/cohabitation status as a potential covariate had a minimal overall effect on
the association between sexual minority status and the primary outcomes, the results presented in
Tables 4-10 for Models D1, D2, D3 and D4 include marital/cohabitation status as a covariate.
DISCUSSION
In this study, we examined three dimensions of sexual orientation—sexual identity,
behavior, and attraction—across three survey cycles of the NSFG. During each cycle, a
significantly greater percentage of women self-reported bisexual identity and attraction to both
males and females and a significantly lower proportion of women reported having had only male
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partners in the previous year. Growing approval of same-sex behavior may explain why a greater
proportion of women in the NSFG reported bisexual identity and attraction within each survey
cycle. The previously mentioned analysis of the GSS found that the proportion of women
reporting sex with a female partner in the 2010s increased by more than twice the proportion in
the 1990s. Those increases remained steady even after adjusting for rising acceptance of samesex sexuality.89 Although reports of same-sex sexual behavior were not explained by a more
welcoming environment according to the GSS, the current analysis may imply that as same sexsexual behavior is more commonly reported, women may also feel progressively more
comfortable assuming a sexual identity label that reflects their sexual attractions and
experiences.
The results of this analysis supported the hypothesis that sexual minority orientation—
whether defined in terms of identity, behavior, or attraction—is associated with elevated odds of
health risk behaviors and outcomes compared to exclusively heterosexual groups. In models
where all three orientation indicators were included simultaneously, our findings were similar to
those reported in Brewster and Tillman’s 2012 investigation.98 In the 2012 study, sexual minority
identity was significantly associated with substance use disparities when measured separately
from attraction and behavior; identity was no longer a significant predictor of risk when
regression models also adjusted for sexual attraction and behavior. These patterns were also
observed in the current study, both when examining substance use outcomes and sexual risk
behavior and STI treatment. Both the 2012 study and the present study demonstrated the
importance of assessing all three indicators of sexual orientation to accurately identify sexual
minority health disparities. Sexual orientation is not only comprised of sexual identity labels, but
also enacted sexual behaviors, internal sexual desires,4,5,99–101 and potentially various other
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constructs such as sexual fantasies,102 intimacy, lust,102,103 gender identity and partner
gender,103,104 and preference for monogamy or non-monogamy.103
Our models further supported Brewster and Tillman’s (2012) findings that sexual
attraction and sexual behavior may be the drivers of health risk behaviors among women who
hold a sexual minority identity; however, most research to date has measured sexual minority
status in terms of sexual identity alone.24,25 Research that relies solely on sexual identity
measures may not sufficiently capture the extent of health risk behaviors among women identify
as lesbian or bisexual, thus leading to erroneous conclusions regarding sexual minority health
behaviors and outcomes.95,119 An ideal method for accurately depicting the risk behaviors among
sexual minority women disparities may be that of Models D1 through D4, where all three
dimensions of sexual orientation were included in the same regression model to see which
component was associated with the greatest odds of risk relative to non-sexual minority groups.
In order to follow such a method, national health surveys would need to include items that
capture all three elements of sexual orientation. Most existing surveys, however, only capture
sexual identity27 despite calls from the U.S. Institute of Medicine105 and the Williams Institute119
to also incorporate sexual behavior and attraction items. Although researchers may determine at
the data analysis phase that not all indicators of sexual orientation are relevant to the research
questions at hand, having each component available within national health surveys allows for
more robust analyses of sexual orientation data and would provide health researchers with more
options by explore which elements of sexual orientation perpetuate health disparities among
sexual minority women.27
The findings from this investigation also largely substantiated the hypothesis that
bisexual women—in terms of identity, behavior, or attraction—have the greatest risk of poor
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health behaviors and outcomes. Minority stress theory posits that women with a sexual minority
status suffer negative health outcomes as a result of stigma and discrimination.83 Bisexual
women may suffer from a double dose of stigma, both at the hands of mainstream heterosexual
society that rejects non-heterosexuality and from communities of lesbian identified women who
may view bisexual women with suspicion for fear that their sexual desires for women are “just a
phase”,88 thus potentially leading to especially elevated rates of sexual minority stress. In an
investigation that compared experiences with sexual orientation-related stigma among adult men
and women identifying as bisexual vs. those identifying as gay or lesbian, those who identified
as bisexual indicated feeling less of a bond with a sexual minority community.106 By comparison,
another study observed that for lesbian identified women, connection to a specific lesbian
community was cited as positive component of being a sexual minority.107 Feelings of exclusion
from both lesbian and heterosexual communities of women88 may lead women with a bisexual
identity, bisexual attraction, and/or bisexual behavior to develop a negative self-concept, and
subsequently engage in increased levels of risk-taking.85–88,108
Finally, stratification by survey cycle suggests that some health disparities for sexual
minority women compared to exclusively heterosexual women may be decreasing as sexual
minority identity, attraction, and behavior becomes increasingly socially acceptable.89 As
bisexuality becomes progressively visible, stigmatization of bisexually identified women and
those with both male and female partners may also decrease. In stratified models, the strength of
the association between lesbian identity and sexual risk behavior decreased over time, as did the
association between bisexual attraction and sexual risk behavior and bisexual behavior and illicit
drug use. However, bisexuality remained associated with elevated STI/HIV-related sexual risk,
STI treatment, and binge drinking across survey cycles.
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Additionally, lesbian and bisexual identity changed from being negatively associated
with illicit drug use in the 2002 survey cycle to being associated with increased odds of drug use
in 2006-2010 and 2011-2013. Despite a movement toward growing social acceptance of sexual
minorities, disproportionate levels of drug use persisted for women who identified as lesbian or
bisexual. More research is needed to explore how the influence of sexual minority orientation on
women’s health outcomes may shift over time and why some sexual minority women may still
be at elevated risk for illicit substance use even as the political and societal environment
becomes increasingly accepting of sexual minorities in general. The fact that the strength and
direction of the association between sexual minority identity and health risk behaviors varied
over time also suggests that identity may have dropped out as a significant predictor of risk in
combined regression models due to interaction. As such, considering changes in the association
of sexual minority identity and health risks across survey cycles is also important to gain a
broader understanding of which elements of sexual orientation are the most important drivers of
health disparities.
Although this analysis suggested that risk of some negative health outcomes may be
decreasing for lesbian identified and bisexually behaving women over time as policies and public
opinion shift toward greater acceptance of sexual minorities, there is still a dearth of research
about how structural factors influence sexual minority women. Much of the existing literature
examining political influence on the health of sexual minorities treats sexual minority individuals
as a composite group, pooling lesbian, gay, and bisexually identified women and men into one
category without exploring differential effects for the various sexual minority subgroups, and
most measure sexual minority status only in terms of sexual identity.92,109–111 This study found
that in models that adjusted for sexual identity, behavior, and attraction simultaneously,
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attraction and behavior were the only independent predictors of health risk behaviors. Therefore,
future investigations of structural influences on the health outcomes of sexual minority
populations should include multidimensional measures of sexual orientation to understand how
policies differentially impact those with sexual minority identify, attraction, and behavior.
Future studies should also explore how policies that support sexual minorities specifically
influence the health of sexual minority women as a group independent of sexual minority men
and transgender populations. Such research could be conducted by drawing on Hatzenbuehler’s
Psychological Medication Framework, which suggests that sexual minority stress contributes to
emotion dysregulation and decreased cognitive and social functioning, which then mediates the
association between minority stress and negative health outcomes.109 Hatzenbuehler has
compared mental health and substance abuse outcomes among sexual minorities in states with
and without policies supportive of sexual minorities (such as those banning and permitting samesex marriage before it became legal at the federal level);92 thus, future research could use a
similar approach by examining different health outcomes among sexual minority women by
state-level policies. Both The Movement Advancement Project and the American Civil Liberties
Union websites aggregate a record of laws supporting sexual minorities90,112 and could be used
for such analyses.
LIMITATIONS
This investigation has several limitations to consider in interpreting these findings. First,
secondary data collection is inherently limited given issues related to accessibility of original
data to those not part of the original research team and the dependence upon government bodies
and funding sources to prioritize research agendas.113 Data were collected via self-report,
including sexual behavior, illegal drug use, and STI diagnoses. While using ACASI may be an
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effective method for gathering particularly sensitive questions (such as those related to sexual
behavior and substance use),114,115,119 respondents may not have had accurate information or
recall regarding STI diagnoses or may have provided socially desirable responses to questions
about sexual behavior and substance use over concerns about disclosing stigmatized behavior.5
Racial and ethnic background may also be associated with varying levels of comfort around
identifying oneself as a sexual minority regardless of one’s sexual behavior, depending upon
differing levels of cultural acceptance around diverse sexualities.95,119
Additionally, although the NSFG is a large national health survey and this analysis
included a sample of over 25,000 women, samples remained small for women who identified as
lesbian, who expressed exclusive attraction to women, and who had had exclusively female sex
partners in the past 12 months, and for women who were bisexual in terms of identity, behavior,
and attraction. This prevented a more in-depth analysis of specific STI/HIV-related risk
behaviors and specific types of drug use by sexual minority status, and some failure to find
significant associations might be due to low statistical power (Type 2 error).
Since the NSFG includes data on a nationally representative sample of the U.S.
population and population weights to adjust the sample to the age, sex and race/ethnicity of the
population based on the U.S. census, the results from this study should be applicable to the U.S.
population. However, they are unlikely to apply to other populations that have different levels of
acceptance or stigma associated with sexual minority status.116 Although the NSFG includes
weights for non-response and probability of selection, the data were not weighted on sexual
orientation since there are no existing population-level data on this variable. If some sexual
minorities were less likely to participate in the survey over concerns about confidentiality and
stigma, the results may not be generalizable.
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Finally, as mentioned above, this analysis was also limited by the fact that the NSFG
question on marital/cohabitation status did not formally assess same-sex partnerships. Since
marriage equality became legal at the national level in 2015 and in some states before that, and
since marriage has been shown to be protective against health risks such as substance use,97
future research might explore differences in health outcomes for sexual minority individuals who
are married or partnered compared to those who are not.
Despite these limitations, this study compared sexual minority and non-sexual minority
women using measurement methods that included all three components of sexual orientation,
which we feel is an improvement of previous methods that used only one definition of sexual
minority status. Additionally, the current study provided a unique opportunity to examine
changes in self-reported sexual minority identity, attraction and behavior and their association
with risk behavior in an evolving political climate, which may have led to a decrease in minority
stress for sexual minorities.
CONCLUSIONS
This investigation presented several important findings related to sexual minority
women’s health outcomes and how those outcomes shifted over time. Clearly, measurement
methods matter when assessing associations between sexual orientation and health risk
behaviors. While difficult to measure all three elements of sexual orientation, research on sexual
minority women—and sexual minorities in general—should account for components of sexual
behavior and attraction in addition to sexual identity. The present study has shown that sexual
minority attraction and behavior may be the drivers of health disparities among sexual minority
women; thus, including all three constructs of sexual orientation in regression models exploring
health risks among sexual minority women would serve to accurately capture sexual minorities’
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health outcomes in order to effectively target health disparities with updated policies and
programs. Study design and measurement tools should also incorporate sexual identity, behavior,
and attraction to account for flucuations across all three dimensions of women’s sexual
orientation. In order to identify the specific mechanisms that contribute to elevated risks for
bisexual women, future research should investigate health outcomes among bisexual women (in
terms of identity, behavior, and attraction) as a unique group rather than considering all sexual
minority women as a composite group.
As policies and public opinions shift toward greater acceptance of sexual minorities,
sexual minorities may experience lessening stigma and discrimination, minority stress, and
subsequent health risk behaviors.4 This investigation suggested a narrowing of elevated risk
behavior for lesbian identified women and women with bisexual identity, behavior, and
attraction over time relative to their exclusively heterosexual counterparts; however, despite
decreasing disparities by sexual orientation, bisexual women often had greater odds of risk
behavior compared to their heterosexual counterparts across each NSFG survey cycle. Multilevel
interventions could be implemented in order to achieve health equity for all sexual minority
women. For example, at the micro level, substance abuse treatment programs for sexual minority
women could address women’s experiences with stigma and discrimination and work with
women to develop healthier coping mechanisms.117 At a community level, tailored prevention
strategies could address both the association between substance use and sexual risk behavior
among WSW, as well as the variations in the sexual risk behavior of WSW by partner type and
sexual identity. These prevention strategies could take the form of social marketing campaigns
on subways, such as those of the New York City Department of Health and Mental Hygiene
(NYCDOHMH). The NYCDOHMH produces a range of HIV prevention and treatment
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campaigns targeted to sexual minority men and transgender women,118 but to date, there are no
existing campaigns that seem to specifically address sexual minority women’s health needs.
Finally, at the macro level, the findings from this analysis suggested that the policies and
laws supporting sexual minorities should continue to be developed. Between 2000 and 2009,
several state-level laws were passed to decrease discrimination against sexual minorities;
however, as of 2016, 28 states were still lacking laws barring discrimination on the basis of
sexual orientation.91 An evolving social climate has yet to insulate sexual minorities from stigma
and discrimination at an individual level; although policies demonstrate improving acceptance of
sexual minorities, the impact of a long history of homophobia, bigotry, and violence against
sexual minorities may continue to contribute to ongoing adverse health outcomes among sexual
minority women, and sexual minorities in general far into the future.83
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TABLES – Chapter 2
Table 1. Demographic Characteristics & Risk Behavior, NSFG 2002-2013, Females Aged 15-44 Years**
Full Sample
Sexual Identity
Demographic Characteristics
Age (continuous)
Race & Ethnicity
Hispanic (any race)
Non-Hispanic White
Non-Hispanic Black
Non-Hispanic Other Race
Education level
No high school degree
High school degree or GED
Some college or Associate's
degree
Bachelor's degree or higher
Married to/living with opposite-sex
partner

25,523

Gay/Lesbian

M
29.70
n

SE
0.11
%

M
29.90
n

SE
0.11
%

M
29.25
n

5,770
13,024
5,292
1,437

17.16
61.99
14.35
6.50

5,210
11,888
4,751
1270

95.29
94.05
94.20
93.14

70
195
92
20

6,385
6,641

21.42
25.67

5536
5934

92.18
93.44

7,195
5,302

28.92
23.99

6630
5019

11,708

53.6

10914

SE
SE
%

Bisexual
pⱡ

M
26.11
n

SE
0.39
%

1.09
1.19
1.64
1.66

222
694
247
75

3.61
4.76
4.16
5.2

81
107

1.18
1.40

407
345

6.64
5.17

94.29
96.67

106
83

1.25
1.25

347
139

4.46
2.09

96.52

94

0.32

402

3.16

<.0001
p*

87.56

67

82.65

829

89.68

0.229

<.0001
p*
0.074

<.0001

Health Risk Behaviors, Past 12 Months
STI/HIV-related sexual risk
behavior
15,763
Received medication for STIs in
the past 12 months
1,185
Substance use
Binge drinking ≥ once/month
3,045
Any illicit drug use

Heterosexual

4,496

87.64

14867

3.86

1,021

3.66

14

2.47

109

6.75

<.0001

15.51

2,620

14.40

80

30.27

259

28.99

<.0001

15.94

3,732

14.61

121

28.71

545

41.51

<.0001
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Table 1. Continued
Full Sample

Demographic Characteristics
Age (continuous)
Race & Ethnicity
Hispanic (any race)
Non-Hispanic White
Non-Hispanic Black
Non-Hispanic Other Race
Education level
No high school degree
High school degree or GED
Some college or Associate's
degree
Bachelor's degree or higher
Married to/living with opposite-sex
partner
Health Risk Behaviors, Past 12
Months
STI/HIV-related sexual risk
behavior
Received medication for STIs in
the past 12 months
Substance use
Binge drinking ≥ once/month
Any illicit drug use

Sexual Attraction
Only Attracted
to Males

25,523

Only Attracted
to Females

Attracted to
Both

Not Sure

M
29.70
n

SE
0.11
%

M
30.03
n

SE
0.12
%

M
29.86
n

SE
0.75
%

M
27.90
n

SE
0.19
%

M
27.84
n

SE
0.92
%

5,770
13,024
5,292
1,437

17.16
61.99
14.35
6.50

4,919
10,353
4,475
1132

87.01
81.64
86.32
81.07

40
113
67
7

0.67
0.71
1.04
0.51

681
2435
646
206

11.22
17.06
11.36
14.11

72
73
60
61

1.08
0.58
1.29
4.30

6,385
6,641

21.42
25.67

5276
5435

83.94
82.67

47
77

0.59
0.84

906
976

13.78
15.28

92
94

1.67
1.21

7,195
5,302

28.92
23.99

5829
4339

82.12
84.41

61
42

0.76
0.74

1228
858

16.45
14.25

51
29

0.68
0.61

11,708

53.6

9906

86.37

25

0.17

1577

13.47

101

0.82

pⱡ
<.0001
p*
<.0001

0.001

<.0001
p*

n

%

15,763

87.64

13,161

87.45

35

78.51

2,782

89.12

105

89.19

0.180

1,185

3.86

855

3.42

10

3.87

298

6.23

20

4.84

<.0001

3,045

15.51

2,137

13.42

56

32.83

811

24.06

36

30.18

<.0001

4,496

15.94

2,843

12.31

73

27.63

1,528

35.55

46

18.87

<.0001
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Table 1. Continued
Full Sample

Age (continuous)

Race & Ethnicity
Hispanic (any race)
Non-Hispanic White
Non-Hispanic Black
Non-Hispanic Other Race
Education level
No high school degree
High school degree or GED
Some college or Associate's
degree
Bachelor's degree or higher
Married to/living with opposite-sex
partner
Health Risk Behaviors, Past 12
Months
STI/HIV-related sexual risk
behavior
Received medication for STIs in
the past 12 months
Substance use
Binge drinking ≥ once/month
Any illicit drug use
ⱡ

Only Male
Partners

25, 523

Demographic Characteristics

M

SE

Past-Year Sexual Behavior
Both Male &
Only Female
Female
No Sex
Partners
Partners
Partners
M

SE

M

SE

M

SE

pⱡ
<.0001
p*

29.70
n

0.11
%

31.22
n

0.11
%

30.25
n

0.76
%

25.81
n

0.38
%

33.7
n

0.3
%

5,770
13,024
5,292
1,437

17.16
61.99
14.35
6.50

4,408
9,902
4,003
1010

90.61
89.50
86.62
89.86

56
184
83
12

1.02
1.45
1.54
1.44

146
491
222
29

2.82
3.73
4.36
2.13

295
755
352
80

5.56
5.32
7.48
6.57

6,385
6,641

21.42
25.67

3770
5345

87.16
89.18

71
88

1.67
1.20

268
273

5.95
4.11

260
393

5.22
5.50

7,195
5,302

28.92
23.99

5750
4458

88.73
91.36

98
78

1.38
1.43

271
76

3.82
1.26

451
378

6.06
5.94

11171

97.30

7

0.09

243

2.03

84

0.58

%

n

%

n

%

0.0009

<.0001

n

%

p*

n

%

15,763

87.64

15,276

87.54

0

0.00

767

90.81

0

0.00

0.017

1,185

3.86

992

4.23

4

1.46

118

10.70

37

2.35

<.0001

3,045

15.51

2,426

15.02

61

24.34

289

39.72

89

9.42

<.0001

4,496

15.94

3363

15.48

103

23.77

504

54.17

146

9.68

<.0001

Results are based on a t-test from linear regression models
*Results are based on Rao-Scott Modified Chi Square Tests
**Total N may not add up to 100% due to missing variables.

n

<.0001
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Table 2. Sexual Orientation & Past-Year Risk Behaviors by NSFG Survey Cycle, NSFG 2002-2013, Females Aged 15-44 Years**
NSFG Survey Cycle
Full Sample
n

%

2002

2006-2010

2011-2013

7,643

12,279

5,601

n

%

n

%

n

%

p*

<.0001

Sexual Identity
Heterosexual/straight
Homosexual/gay/lesbian
Bisexual

23,119

92.7

6,780

91.18

11,275

94.11

5,064

92.82

377

1.25

100

1.30

192

1.22

80

1.23

1,238

4.44

258

3.15

591

4.22

389

5.95

20,879
227

83.20
0.74

6483
56

85.78
0.67

9960
124

82.92
0.77

4436
47

80.87
0.78

3,968

15.1

987

12.75

1985

15.55

996

16.88

<.0001
<.0001
0.005

266

1.01

70

0.80

117

0.76

79

1.47

0.090

0.853
<.0001

Sexual Attraction
Only attracted to males
Only attracted to females
Attracted to both males & females
Not sure
Past-Year Sexual Behavior
Only male partners

19,323

89.29

5925

90.06

9208

89.87

4190

87.95

Only female partners

335

1.39

92

1.33

160

1.11

83

1.74

0.030
0.104

Both male & female partners

888

3.57

222

3.37

439

3.48

227

3.87

0.541

1,482

5.74

410

5.25

733

5.53

339

6.44

0.090

15,763

87.6

4,918

89.43

7,576

86.09

3,602

87.64

Received medication for STIs in the past 12 months

1,185

3.86

310

3.38

591

4.00

284

4.20

0.002
0.150

Substance use
Binge drinking ≥ once/month

3,045

15.51

951

16.87

1,542

16.95

552

12.76

4,496

15.94

1,308

16.39

2,220

16.63

968

14.80

No sex partners
STI/HIV-related sexual risk behavior

Any illicit drug use
*Results are based on Rao-Scott Modified Chi Square Tests
**Total N may not add up to 100% due to missing variables.

<.0001
0.150
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Table 3. Unadjusted Regression Models: Health Risk Behaviors, NSFG 2002-2013, Females Aged 15-44 Years
STI/HIV Sexual Risk Behavior
STI Treatment
%
Sexual
Risk
Sexual Identity
Heterosexual a
Lesbian
Bisexual
Sexual Attraction
Only to males a
Only to females
Both
Not sure
Past-Year Sexual Partners
Only males a
Only females**
Both
None**
Survey Cycle
2002 a
2006-2010
2011-2013

OR

95% CI
n = 18,156

87.56 1.00
82.65 0.07 0.32 -- 1.43
89.68 1.24 0.91 -- 1.68
n = 18,510
87.45 1.00
78.51 0.52 0.19 -- 1.47
89.12 1.76 0.98 -- 1.41
89.19 1.18 0.51 -- 2.76
n = 18,472
87.54 1.00
0.00
---90.81 1.41 1.06 -- 1.86
0.00
---n = 18,526
89.43 1.00
86.09 0.73 0.63 -- 0.85
87.64 0.84 0.70 -- 1.01
M
n = 18,526
31.12 1.05 1.04 -- 1.06
n = 18,526
86.75 0.83 0.70 -- 0.98
88.73 0.78 0.66 -- 0.91
85.93 0.62 0.49 -- 0.79
83.03 1.00
n = 18,526
85.79 0.90 0.76 -- 1.06
89.86 1.32 1.09 -- 1.59
87.34 1.02 0.88 -- 1.19
87.07 1.00

p

0.306
0.183

0.219
0.078
0.696

-0.017
--

<.0001
0.058

%
STI
Tx

OR

95% CI
n=24,708

3.66 1.00
2.47 0.67 0.33 -- 1.35
6.75 1.90 1.37 -- 2.64
n = 25,313
3.42 1.00
3.87 1.14 0.53 -- 2.46
6.23 1.88 1.50 -- 2.35
4.84 1.44 0.71 -- 2.91
n = 22,010
4.23 1.00
1.46 0.34 0.10 -- 1.16
10.70 2.72 1.90 -- 3.88
2.35 0.55 0.31 -- 0.95
n = 25,372
3.38 1.00
4.00 1.19 1.00 -- 1.43
4.20 1.25 0.98 -- 1.60
M
n = 25,372
27.41 0.97 0.96 -- 0.98
n = 25,372
3.87 1.21 0.94 -- 1.55
3.22 2.09 1.72 -- 2.54
6.50 1.30 0.82 -- 2.07
4.16 1.00
-n = 25,372
4.96 1.96 1.43 -- 2.68
4.15 1.63 1.19 -- 2.23
3.85 1.50 1.06 -- 2.13
2.59 1.00

p

%
Drug
Use

0.240
0.000

14.61
28.71
41.51

0.740
<.0001
0.313

15.48
23.77
54.17
9.68

0.084
<.0001
0.03

12.31
27.63
35.55
18.87

0.055
0.069

Age (continuous)
<.0001
<.0001
Race & Ethnicity
Hispanic (any race)
0.029
0.133
Non-Hispanic Black
0.002
<.0001
Non-Hispanic Other Race
0.000
0.263
Non-Hispanic White a
Education level
No high school degree
0.202
<.0001
High school degree or GED
0.005
0.003
Some college/Associate's
0.76
0.022
Bachelor's degree or higher a
Married to/living with opp.sex partner
n = 18,526
n = 25,372
Yes
91.52 2.19 1.92 -- 2.49 <.0001
2.86 0.56 0.46 -- 0.68 <.0001
No a
80.88 1.00
5.02 1.00
a
Reference category
**Women who haven't had any past-year male partners or who haven't had any partners were excluded

16.39
16.63
14.80
M
25.83
11.78
16.90
13.09
17.17
19.37
17.03
17.46
9.91

10.66

Illicit Drug Use

OR

95% CI
n = 24,692

p

1.00
2.35 1.72 -- 3.22 <.0001
4.15 3.46 -- 4.97 <.0001
n = 25,298
1.00
2.72 1.85 -- 4.01 <.0001
3.93 3.52 -- 4.39 <.0001
1.66 0.94 -- 2.92 0.080
n = 21,997
1.00
1.70 1.20 -- 2.42 0.003
6.45 5.01 -- 8.31 <.0001
0.59 0.44 -- 0.77 0.000
n = 25,383
1.00
1.02 0.89 -- 1.16 0.797
0.89 0.76 -- 1.04 0.140
n = 25,383
0.94 0.93 -- 0.94 <.0001
n = 25,383
0.64 0.56 -- 0.74 <.0001
0.98 0.87 -- 1.10 0.743
0.73 0.56 -- 0.94 0.014
1.00
n = 25,383
2.18 1.87 -- 2.55 <.0001
1.87 1.61 -- 2.16 <.0001
1.92 1.67 -- 2.22 <.0001
1.00
n = 25,383
0.42 0.38 -- 0.47 <.0001
1.00

Binge Drinking
%
Binge
Drink
≥ 1/mo OR
95% CI
n = 18,523
14.40 1.00
30.27 2.58 1.73 -- 3.85
28.99 2.43 1.94 -- 3.04
n = 18,862
13.42 1.00
32.83 3.15 1.89 -- 5.27
24.06 2.04 1.77 -- 2.36
30.18 2.79 1.57 -- 4.97
n = 17,154
15.02 1.00
24.34 1.82 1.08 -- 3.07
39.72 3.73 2.89 -- 4.80
9.42 0.59 0.41 -- 0.85
n = 18,903
16.87 1.00
16.95 1.01 0.86 -- 1.17
12.76 0.72 0.61 -- 0.86
M
n = 18,903
27.41
1 0.9 -- 0.96
n = 18,903
14.57 0.87 0.74 -- 1.01
13.42 0.79 0.66 -- 0.94
11.81 0.68 0.52 -- 0.88
16.45 1.00
n = 18,903
16.59 1.76 1.44 -- 2.14
18.08 1.95 1.61 -- 2.37
17.46 1.87 1.58 -- 2.22
10.16 1.00

p
<.0001
<.0001
<.0001
<.0001
0.001
0.024
<.0001
0.005

0.942
0.000
<.0001
0.07
0.01
0.00
<.0001
<.0001
<.0001

n = 18,903
11.17 0.48 0.43 -- 0.54 <.0001
20.73 1.00
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Table 4. Any Past-Year STI/HIV Risk Behavior, NSFG 2002-2013, Females Aged 15-44 Years
n=18,156
n = 18,510
Model
Model
A1.
B1.
AOR
95% CI
p
AOR
95% CI
Sexual Identity
Heterosexual a
Lesbian
0.84 0.39 -- 1.80
0.646
Bisexual
1.56 1.14 -- 2.13
0.006
Sexual Attraction
Only attracted to malesa
1.00
Only attracted to females
0.06 1.15 -- 1.66
Attracted to both males & females
1.38 0.50 -- 3.51
Not sure
1.33 1.02 -- 1.04
Past-Year Sexual Behavior
Only male partners a
Only female partners**
Both male & female partners
No sex partners**
Survey Cycle
2002 a
1.00
1.00
2006-2010
0.76 0.65 -- 0.88
0.000
0.74 0.64 -- 0.86
2011-2013
0.86 0.72 -- 1.03
0.108
0.85 0.71 -- 1.01

n = 18,472
p

Model
C1.
AOR

95% CI

n = 18,102
p

0.318
0.001
0.565

0.000
0.071

1.00
-1.98
--

--1.47 -- 2.66
---

1.00
0.75
0.86

0.65 -- 0.88
0.72 -- 1.03

Model
D1.
AOR

95% CI

p

1.00
0.71 0.31 -- 1.62
1.08 0.75 -- 1.57

0.418
0.669

1.00
0.41 0.13 -- 1.33
1.24 1.00 -- 1.52
1.14 0.39 -- 3.35

0.139
0.047
0.813

<.0001

1.00
--1.79 1.28 -- 2.52
---

0.001

0.000
0.097

1.00
0.76 0.66 -- 0.89
0.86 0.72 -- 1.03

0.001
0.094

Age (continuous)
1.03 1.02 -- 1.04 <.0001
1.03 1.02 -- 1.04 <.0001
1.03
1.02 -- 1.04 <.0001
1.03 1.02 -- 1.05 <.0001
Race & Ethnicity
Hispanic (any race)
0.84 0.70 -- 1.00
0.05
0.85 0.72 -- 1.02
0.073
0.85
0.72 -- 1.01
0.068
0.85 0.71 -- 1.02
0.080
Non-Hispanic Black
0.94 0.80 -- 1.12
0.50
0.98 0.83 -- 1.15
0.771
0.96
0.82 -- 1.14
0.658
0.96 0.81 -- 1.14
0.641
Non-Hispanic Other Race
0.66 0.51 -- 0.85
0.00
0.69 0.53 -- 0.89
0.005
0.67
0.52 -- 0.87
0.002
0.65 0.51 -- 0.84
0.001
Non-Hispanic White a
1.00
1.00
1.00
1.00
Education level
No high school degree
1.46 1.22 -- 1.75 <.0001
1.49 1.25 -- 1.78 <.0001
1.42
1.19 -- 1.69
0.000
1.44 1.20 -- 1.72 <.0001
High school degree or GED
1.65 1.37 -- 1.99 <.0001
1.69 1.40 -- 2.03 <.0001
1.65
1.37 -- 1.99 <.0001
1.65 1.37 -- 1.99 <.0001
Some college/Associate's degree
1.31 1.12 -- 1.52
0.00
1.32 1.13 -- 1.53
0.000
1.30
1.12 -- 1.52
0.001
1.30 1.12 -- 1.52
0.001
Bachelor's degree or higher a
1.00
1.00
1.00
1.00
Married to/living with opposite-sex partner
Yes
2.29 1.99 -- 2.63 <.0001
2.31 2.01 -- 2.65 <.0001
2.34
2.04 -- 2.69 <.0001
2.35 2.04 -- 2.70 <.0001
No a
1.00
1.00
1.00
1.00
Model A1. STI/HIV-related sexual risk behavior by sexual identity, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model B1. STI/HIV-related sexual risk behavior by attraction, adjusted for age, race/ethnicity, education level, marital/cphabitation status, and survey cycle
Model C1. STI/HIV-related sexual risk behavior by behavior, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model D1. STI/HIV-related sexual risk behavior by identity, behavior, & attraction, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
a
Reference category
**Women who haven't had any past-year male partners or who haven't had any partners were excluded
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Table 5. Past-Year STI/HIV Risk Behavior, Model D1 Stratified by NSFG Survey Cycle
n = 5,216
n = 8,776
n = 4,110
200620112002
2010
2013
AOR
95% CI
p
AOR
95% CI
p
AOR
95% CI
p
Sexual Identity
Heterosexual a
1.00
1.00
1.00
Lesbian
1.04 0.24 -- 4.54 0.959
0.63 0.14 -- 2.75 0.537
0.27 0.06 -- 1.17 0.080
Bisexual
1.69 0.70 -- 4.06 0.244
0.70 0.41 -- 1.19 0.192
1.22 0.66 -- 2.26 0.517
Sexual Attraction
Only attracted to malesa
1.00
1.00
1.00
Only attracted to females
0.29 0.04 -- 1.89 0.194
0.78 0.12 -- 5.19 0.793
0.51 0.05 -- 5.02 0.563
Attracted to both males & females
0.90 0.65 -- 1.25 0.531
1.92 1.43 -- 2.57 <.0001
1.03 0.68 -- 1.58 0.880
Not sure
1.18 0.30 -- 4.63 0.817
0.58 0.13 -- 2.56 0.470
2.38 0.35 -- 16.11 0.373
Past-Year Sexual Behavior
Only male partners a
1.00
1.00
1.00
Only female partners**
---------Both male & female partners
2.31 1.08 -- 4.95 0.032
1.31 0.75 -- 2.27 0.343
2.34 1.34 -- 4.10 0.003
No partners**
---------Age (continuous)
1.02 1.01 -- 1.04 0.012
1.04 1.03 -- 1.05 <.0001
1.04 1.02 -- 1.06 0.001
Race & Ethnicity
Hispanic (any race)
0.92 0.69 -- 1.24 0.594
0.93 0.73 -- 1.18 0.558
0.79 0.56 -- 1.10 0.166
Non-Hispanic Black
1.03 0.75 -- 1.40 0.866
0.92 0.71 -- 1.19 0.528
0.94 0.68 -- 1.30 0.689
Non-Hispanic Other Race
0.84 0.57 -- 1.23 0.366
0.57 0.38 -- 0.86 0.007
0.63 0.38 -- 1.05 0.074
Non-Hispanic White a
1.00
1.00
1.00
Education level
No high school degree
1.39 0.95 -- 2.03 0.087
1.84 1.44 -- 2.34 <.0001
1.05 0.77 -- 1.44 0.753
High school degree or GED
2.26 1.60 -- 3.21 <.0001
1.62 1.29 -- 2.04 <.0001
1.40 0.95 -- 2.06 0.090
Some college/Associate's degree
1.30 0.99 -- 1.72 0.062
1.31 1.05 -- 1.63 0.015
1.32 0.98 -- 1.78 0.069
Bachelor's degree or higher a
1.00
1.00
1.00
Married to/living with opposite-sex partner
Yes
1.73 1.34 -- 2.25 <.0001
2.26 1.88 -- 2.72 <.0001
3.16 2.38 -- 4.20 <.0001
No a
1.00
1.00
1.00
Model D1. STI/HIV-related sexual risk behavior by identity, behavior, & attraction, adjusted for age, race/ethnicity, education level, marriage/cohabitation
a
Reference category
**Women who haven't had any past-year male parnters or who haven't had any partners were excluded
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Table 6. Any Past-Year STI Treatment, NSFG 2002-2013, Females Aged 15-44 Years
n = 24,331
n = 25,086
Model
Model
A2.
B2.
AOR
95% CI
p
AOR
95% CI
Sexual Identity
Heterosexuala
Lesbian *
Bisexual
Sexual Attraction

1.00
--1.65 1.17 --

n = 21,675

p

Model
C2.
AOR

95% CI

n = 21,042

p

1.00
---1.78 1.24 -- 2.56
0.43 0.24 -- 0.76

p

-1.31

-0.415

1.00
--1.60 1.21 -0.63 0.29 --

-2.12
1.36

-0.001
0.237

-0.002
0.004

1.00
--1.52 0.98 -0.43 0.24 --

-2.35
0.78

-0.063
0.006

1.00
----1.84 1.46 -- 2.32 <.0001
1.19 0.57 -- 2.46 0.645

Only Male Partnersa
Only Female Partners*
Both Male & Female partners
No Past-Year Partners
Survey Years

95% CI

1.00
--0.83 0.52 --

--2.32 0.004

Only attracted to malesa
Only attracted to females*
Attracted to both males & females
Not sure
Past-Year Sexual Behavior

Model
D2.
AOR

2002a
2006-2010
2011-2013
Age (continuous)

1.00
1.18 0.98 -1.22 0.94 -0.98 0.97 --

1.43 0.087
1.57 0.138
1.00 0.008

1.00
1.15 0.96 -- 1.38
1.20 0.93 -- 1.53
0.98 0.97 -- 1.00

0.121
0.156
0.006

1.00
1.17 0.98 -- 1.41 0.090
1.24 0.96 -- 1.61 0.099
0.97 0.95 -- 0.98 <.0001

1.00
1.17 0.97 -1.23 0.94 -0.97 0.96 --

1.42 0.106
1.61 0.140
0.98 <.0001

Race & Ethnicity
Hispanic (any race)
Non-Hispanic Black
Non-Hispanic Other Race

1.13 0.86 -1.83 1.49 -1.07 0.60 --

1.48 0.388
2.26 <.0001
1.91 0.826

1.13 0.88 -- 1.47 0.342
1.89 1.54 -- 2.32 <.0001
1.31 0.82 -- 2.08 0.260

1.03 0.77 -- 1.37 0.855
1.58 1.27 -- 1.97 <.0001
1.47 0.91 -- 2.39 0.117

1.05 0.77 -1.64 1.31 -1.28 0.71 --

1.42 0.765
2.05 <.0001
2.31 0.410

1.00

1.00

1.00

Non-Hispanic Whitea

1.00

Education level
No high school degree
High school degree or GED
Some college/Associate's degree
Bachelor's degree or higher

a

Married to/living with opposite sex partner
Yes
a

1.37 0.96 -1.28 0.93 --

1.98 0.087
1.76 0.133

1.36 0.95 -- 1.94
1.38 1.01 -- 1.90

0.096
0.045

1.76 1.25 -- 2.47
1.30 0.94 -- 1.79

0.001
0.111

1.83 1.30 -1.20 0.87 --

2.59
1.65

0.001
0.271

1.30 0.92 --

1.82 0.134

1.28 0.91 -- 1.78

0.154

1.22 0.87 -- 1.71

0.245

1.23 0.88 --

1.72

0.231

1.00
0.73 0.59 --

1.00
0.89 0.002

0.73 0.59 -- 0.88

0.002

1.00

1.00

0.54 0.45 -- 0.66 <.0001

0.55 0.45 --

0.66 <.0001

No
1.00
1.00
1.00
1.00
Model A2. Past-Year STI Treatment by identity, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model B2. Past-Year STI Treatment by attraction, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model C2. Past-Year STI Treatment by behavior, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model D2. Past-Year STI Treatment by identity, behavior, & attraction, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
a
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Table 7. Past-Year STI Treatment, Model D2 Stratified by NSFG Survey Cycle
n = 6,146
2002
AOR

95% CI

p

n = 10,192
20062010
AOR

95% CI

n = 4,704

p

20112013
AOR

95% CI

p

Sexual Identity
Heterosexuala
1.00
1.00
1.00
Lesbian
------------Bisexual
0.74 0.27 -- 2.07 0.571
0.96 0.52 -- 1.78
0.906
0.76 0.32 -- 1.77 0.519
Sexual Attraction
Only attracted to malesa
1.00
1.00
1.00
Only attracted to females
------------Attracted to both males & females
1.44 0.84 -- 2.49 0.190
1.96 1.35 -- 2.85
1.36 0.79 -- 2.35 0.264
0.000
Not sure
1.79 0.58 -- 5.50 0.310
0.68 0.23 -- 2.00
0.481
0.40 0.12 -- 1.35 0.139
Past-Year Sexual Behavior
Only Male Partnersa
1.00
1.00
1.00
Only Female Partners
------------Both Male & Female partners
1.68 0.67 -- 4.21 0.272
1.34 0.70 -- 2.58
0.382
1.60 0.76 -- 3.39 0.220
No Past-Year Partners
0.53 0.26 -- 1.09 0.084
0.30 0.13 -- 0.70
0.49 0.15 -- 1.56 0.225
0.005
Age (continuous)
0.97 0.94 -- 0.99 0.017
0.97 0.96 -- 0.99
0.97 0.94 -- 0.99 0.016
0.002
Race & Ethnicity
Hispanic (any race)
1.57 1.07 -- 2.30 0.021
0.76 0.48 -- 1.19
0.225
1.07 0.58 -- 1.97 0.839
Non-Hispanic Black
1.72 1.21 -- 2.46 0.003
1.39 1.04 -- 1.87
1.83 1.16 -- 2.90 0.009
0.026
Non-Hispanic Other Race
1.52 0.77 -- 3.01 0.230
0.97 0.46 -- 2.03
0.925
1.52 0.43 -- 5.32 0.517
Non-Hispanic Whitea
1.00
1.00
1.00
Education level
No high school degree
1.73 1.04 -- 2.86 0.035
1.93 1.21 -- 3.08
1.76 0.78 -- 4.01 0.175
0.005
High school degree or GED
0.98 0.59 -- 1.62 0.939
1.29 0.78 -- 2.14
0.324
1.33 0.70 -- 2.53 0.392
Some college/Associate's degree
1.13 0.73 -- 1.74 0.596
1.10 0.67 -- 1.82
0.709
1.44 0.71 -- 2.94 0.314
Bachelor's degree or highera
1.00
1.00
1.00
Married to/living with opposite sex partner
Yes
0.56 0.40 -- 0.78 0.001
0.49 0.35 -- 0.68 <.0001
0.58 0.41 -- 0.84 0.004
Noa
1.00
1.00
1.00
Model D2. Past-Year STI Treatment by identity, behavior, & attraction, adjusted for age, race/ethnicity, education level, marriage/cohabitation
a
Reference category
*Lesbian identified women, those only attracted to females, and those with exclusive past-year female partners were coded as missing for the regression
models due to insufficient sample size.
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Table 8. Any Past-Year Drug Use, NSFG 2002-2013, Females Aged 15-44 Years
n = 24,692
n = 25,298
n = 21,997
n = 21,487
Model
Model
Model
Model
A3.
B3.
C3.
D3.
AOR
95% CI
p
AOR
95% CI
p
AOR
95% CI
p
AOR
95% CI
Sexual Identity
Heterosexual a
1.00
1.00
Lesbian
2.02 1.47 -- 2.76 <.0001
0.92 0.55 -- 1.53
Bisexual
3.45 2.87 -- 4.14 <.0001
1.07 0.83 -- 1.37
Sexual Attraction
Only attracted to malesa
1.00
1.00
Only attracted to females
2.38 1.61 -- 3.52 <.0001
2.78 1.56 -- 4.94
Attracted to both males & females
3.68 3.28 -- 4.14 <.0001
2.86 2.45 -- 3.35
Not sure
1.57 0.90 -- 2.73
0.112
2.25 1.25 -- 4.05
Past-Year Sexual Behavior
Only Male Partnersa
1.00
1.00
Only Female Partners
1.09 0.75 -- 1.58
0.647
0.52 0.32 -- 0.85
Both Male & Female partners
4.10 3.12 -- 5.39 <.0001
2.24 1.66 -- 3.04
No Partners
0.47 0.35 -- 0.62 <.0001
0.45 0.33 -- 0.61
Survey Years
2002 a
1.00
1.00
1.00
1.00
2006-2010
0.99 0.86 -- 1.13
0.835
0.96 0.84 -- 1.09
0.528
1.05 0.92 -- 1.20
0.476
0.99 0.86 -- 1.14
2011-2013
0.84 0.72
0.99
0.036
0.81 0.69 -- 0.96
0.013
0.87 0.74 -- 1.03
0.098
0.81 0.68 -- 0.96
Age (continuous)
0.95 0.94 -- 0.96 <.0001
0.95 0.94 -- 0.96 <.0001
0.94 0.93 -- 0.94 <.0001
0.94 0.93 -- 0.95
Race & Ethnicity
Hispanic (any race)
0.62 0.54 -- 0.71 <.0001
0.63 0.55 -- 0.73 <.0001
0.50 0.43 -- 0.58 <.0001
0.53 0.46 -- 0.62
Non-Hispanic Black
0.83 0.73 -- 0.94
0.002
0.90 0.79 -- 1.01
0.076
0.71 0.62 -- 0.81 <.0001
0.76 0.66 -- 0.88
Non-Hispanic Other Race
0.67 0.51 -- 0.88
0.005
0.72 0.54 -- 0.95
0.019
0.73 0.52 -- 0.99
0.043
0.78 0.56 -- 1.07
Non-Hispanic White a
1.00
1.00
1.00
1.00
Education level
No high school degree
1.11 0.92 -- 1.33
0.271
1.26 1.04 -- 1.53
0.019
1.53 1.27 -- 1.85 <.0001
1.58 1.30 -- 1.92
High school degree or GED
1.50 1.27 -- 1.77 <.0001
1.57 1.33 -- 1.86 <.0001
1.44 1.22 -- 1.71 <.0001
1.48 1.24 -- 1.77
Some college/Associate's degree
1.50 1.30 -- 1.73 <.0001
1.55 1.34 -- 1.79 <.0001
1.48 1.29 -- 1.71 <.0001
1.50 1.29 -- 1.73
Bachelor's degree or higher a
1.00
1.00
1.00
1.00
Married to/living with opposite sex partner
Yes
0.63 0.55 -- 0.71 <.0001
0.62 0.55 -- 0.70 <.0001
0.47 0.41 -- 0.54 <.0001
0.47 0.41 -- 0.54
No a
1.00
1.00
1.00
1.00
Model A3. Any past-year drug use by identity, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model B3. Any past-year drug use by attraction, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model C3. Any past-year drug use by behavior, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model D3. Any past-year drug use by identity, behavior,& attraction, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
a
Reference category

p

0.739
0.620
0.001
<.0001
0.007
0.007
<.0001
<.0001

0.886
0.017
<.0001
<.0001
0.000
0.124
<.0001
<.0001
<.0001
<.0001
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Table 9. Past-Year Drug Use, Model D3 Stratified by NSFG Survey Cycle
n = 6,374
2002
AOR

95% CI
Sexual Identity
Heterosexual a
1.00
Lesbian
0.38 0.18 -0.81
Bisexual
0.62 0.39 -0.98
Sexual Attraction
Only attracted to malesa
1.00
Only attracted to females
3.00 1.17 -7.08
Attracted to both males & females
2.74 2.09 -3.61
Not sure
4.05 1.09 -15.14
Past-Year Sexual Behavior - Past Year
Only Male Partnersa
1.00
Only Female Partners
0.93 0.36 -2.40
Both Male & Female partners
3.91 2.39 -6.40
No Partners
0.39 0.26 -0.60
Age (continuous)
0.94 0.93 -0.96
Race & Ethnicity
Hispanic (any race)
0.47 0.36 -0.63
Non-Hispanic Black
0.62 0.49 -0.77
Non-Hispanic Other Race
1.01 0.51 -2.01
Non-Hispanic White a
1.00
Education level
No high school degree
1.90 1.33 -2.72
High school degree or GED
1.85 1.39 -2.46
Some college/Associate's degree
1.61 1.22 -2.12
Bachelor's degree or higher a
1.00
Married to/living with opposite sex partner
Yes
0.40 0.31 -0.52
No a
1.00
Model D3. Any past-year drug use by identity, behavior,& attraction, adjusted for
a
Reference category

n = 10,408
20062010
p AOR

95% CI

n = 4,805
20112013
p AOR

p

95% CI

0.126
0.041

1.00
1.45
0.96

0.64 -- 1.34
0.69 -- 1.35

0.375
0.807

1.00
1.35 0.44 -1.64 1.03 --

4.10
2.59

0.598
0.036

0.022
<.0001
0.037

1.00
1.88
3.16
1.17

0.75 -- 4.71
2.54 -- 3.93
0.45 -- 3.03

0.175
<.0001
0.744

1.00
3.70 0.99 -2.60 1.91 -2.42 1.01 --

13.85
3.525
5.79

0.052
<.0001
0.047

0.885
<.0001
<.0001
<.0001

1.00
0.69
2.15
0.31
0.96

0.35
1.44
0.20
0.95

1.35
3.20
0.47
0.97

0.275
0.000
<.0001
<.0001

1.00
0.24
1.66
0.71
0.92

-----

0.57
2.92
1.279
0.94

0.001
0.077
0.257
<.0001

-----

0.10
0.95
0.40
0.90

<.0001
<.0001
0.976

0.48
0.74
0.85
1.00

0.38 -- 0.60
0.59 -- 0.94
0.53 -- 1.36

<.0001
0.013
0.492

0.64 0.48 -0.96 0.74 -0.51 0.34 -1.00

0.858
1.23
0.76

0.003
0.721
0.001

0.001
<.0001
0.001

1.52
1.33
1.21
1.00

1.16 -- 2.00
1.04 -- 1.70
0.98 -- 1.50

0.003
0.022
0.071

1.36 0.89 -1.40 0.93 -1.77 1.33 -1.00

2.07
2.12
2.35

0.156
0.107
<.0001

0.43 0.36 -- 0.52 <.0001 0.59 0.45 -0.77
1.00
1.00
age, race/ethnicity, education level, and marital/cohabitation status

<.0001

<.0001
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Table 10. Any Past-Year Binge Drinking Once a Month or More, NSFG 2002-2013, Females Aged 15-44 Years
n = 18,523
n = 18,862
Model
Model
Model
A4.
B4.
C4.
AOR
95% CI
p
AOR
95% CI
p
AOR
Sexual Identity
Heterosexuala
Lesbian
Bisexual
Sexual Attraction

n = 17,154

95% CI

n = 16,848

p

1.00
-2.09 1.1 -- 3.10 0.000
2.08 1.65 -- 2.63 <.0001

Only attracted to malesa
Only attracted to females
Attracted to both males & females
Not sure
Past-Year Sexual Behavior

95% CI

p

1.00
1.17 0.55 -1.15 0.85 --

2.52
1.55

0.680
0.380

1.00
2.03 0.88 -1.44 1.19 -1.89 0.67 --

4.68
1.74
5.29

0.096
0.000
0.228

1.00
1.32 0.76 -- 2.29 0.329
2.63 2.05 -- 3.38 <.0001
0.47 0.32 -- 0.68 <.0001

1.00
0.80 0.32 -2.07 1.52 -0.46 0.31 --

2.03 0.636
2.81 <.0001
0.67 <.0001

1.00
2.63 1.57 -- 4.39 0.000
1.86 1.61 -- 2.15 <.0001
2.71 1.40 -- 5.22 0.003

Only Male Partnersa
Only Female Partners
Both Male & Female partners
No Partners
Survey Years

Model
D4.
AOR

2002a
2006-2010
2011-2013
Age (continuous)
Race & Ethnicity
Hispanic (any race)
Non-Hispanic Black
Non-Hispanic Other Race

1.00
-1.04 0.90 -- 1.21 0.613
0.73 0.62 -- 0.87 0.000
0.97 0.77 -- 1.23 <.0001

1.00
1.00 0.86 -- 1.15 0.982
0.70 0.59 -- 0.83 <.0001
0.97 0.96 -- 0.98 <.0001

1.00
-1.04 0.90 -- 1.21 0.607
0.71 0.60 -- 0.83 <.0001
0.96 0.95 -- 0.97 <.0001

1.00
1.04 0.89 -0.70 0.59 -0.96 0.95 --

1.21 0.624
0.83 <.0001
0.97 <.0001

0.84 0.72 -- 0.98 0.024
0.65 0.54 -- 0.78 <.0001
0.59 0.45 -- 0.78 0.000

0.84 0.57 -- 0.82 0.026
0.68 0.49 -- 0.83 <.0001
0.64 0.51 -- 0.69 0.001

0.84 0.71 -- 0.99 0.038
0.61 0.50 -- 0.74 <.0001
0.65 0.49 -- 0.86 0.003

0.87 0.73 -0.62 0.51 -0.65 0.49 --

1.03 0.098
0.75 <.0001
0.88 0.005

Non-Hispanic Whitea
Education level
No high school degree
High school degree or GED
Some college/Associate's degree

1.00

1.00

1.00

1.00

0.97 0.77 -- 1.23 0.811
1.63 1.34 -- 1.99 <.0001
1.54 1.31
1.81 <.0001

1.10 0.87 -- 1.40 0.426
1.72 1.41 -- 2.09 <.0001
0.84 1.35
1.86 <.0001

1.19 0.93 -- 1.51 0.160
1.60 1.31 -- 1.96 <.0001
1.51 1.28
1.79 <.0001

1.12 0.88 -1.56 1.27 -1.49 1.26 --

Bachelor's degree or highera
Married to/living with opposite sex partner
Yes

1.00

1.00

1.00

1.00

a

--

0.58 0.50 -- 0.67 <.0001

--

0.59 0.51 -- 0.69 <.0001

--

0.50 0.43 -- 0.58 <.0001

No
1.00
1.00
-1.00
Model A4. Past-Year Binge Drinking by identity, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle

0.49 0.42 --

1.43 0.345
1.93 <.0001
1.76 <.0001

0.57 <.0001

1.00

Model B4. Past-Year Binge Drinking by attraction, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model C4. Past-Year Binge Drinking by behavior, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model D4. Past-Year Binge Drinking by identity, behavior, & attraction, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
a

Reference category
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Table 11. Past-Year Binge Drinking, Model D4 Stratified by NSFG Survey Cycle
n = 4,840
2002
AOR

n = 8,163
20062010
AOR

n = 3,845
20112013
AOR

95% CI
p
95% CI
p
95% CI
p
Sexual Identity
Heterosexual a
1.00
1.00
1.00
Lesbian
1.59 0.76 -3.34
0.217 1.85 0.51 -- 6.69
0.350 0.51 0.10 -2.62 0.421
Bisexual
1.01 0.64 -1.58
0.983 0.88 0.59 -- 1.29
0.503 1.52 0.86 -2.65 0.142
Sexual Attraction
Only attracted to malesa
1.00
1.00
1.00
Only attracted to females
2.82 0.80 -9.97
0.108 1.88 0.53 -- 6.68
0.329 2.25 0.43 -11.76 0.336
Attracted to both males & females
1.26 0.92 -1.71
0.153 1.43 1.13 -- 1.81
0.003 1.51 0.98 -2.315 0.060
Not sure
3.09 0.81 -- 11.82
0.099 1.34 0.27 -- 6.62
0.720 1.65 0.36 -7.57 0.517
Past-Year Sexual Behavior
Only Male Partnersa
1.00
1.00
1.00
Only Female Partners
0.29 0.13 -0.64
0.002 0.49 0.17 -- 1.39
0.179 2.20 0.50 -9.60 0.296
Both Male & Female partners
2.02 1.21 -3.37
0.007 2.32 1.48 -- 3.64
0.000 1.99 1.11 -3.59 0.021
No Partners
0.53 0.28 -1.00
0.048 0.45 0.25 -- 0.79
0.006 0.38 0.17 -0.848 0.019
Age (continuous)
0.96 0.95 -0.98 <.0001 0.96 0.94 -- 0.97 <.0001 0.98 0.96 -0.996 0.018
Race & Ethnicity
Hispanic (any race)
0.75 0.55 -1.01
0.057 0.69 0.51 -- 0.93
0.013 1.21 0.89 -1.649 0.232
Non-Hispanic Black
0.52 0.40 -0.69 <.0001 0.52 0.39 -- 0.68 <.0001 0.86 0.56 -1.30 0.466
Non-Hispanic Other Race
0.81 0.49 -1.35
0.422 0.47 0.30 -- 0.73
0.001 0.74 0.45 -1.21 0.229
Non-Hispanic White a
1.00
1.00
1.00
Education level
No high school degree
1.35 0.91 -2.00
0.140 0.95 0.70 -- 1.27
0.714 1.07 0.58 -1.97 0.832
High school degree or GED
1.61 1.12 -2.33
0.011 1.32 1.01 -- 1.72
0.043 1.88 1.20 -2.94 0.006
Some college/Associate's degree
1.54 1.14 -2.08
0.005 1.26 1.01 -- 1.58
0.039 1.73 1.22 -2.46 0.002
Bachelor's degree or higher a
1.00
1.00
1.00
Married to/living with opposite sex partner
Yes
0.32 0.25 -0.41 <.0001 0.47 0.38 -- 0.59 <.0001 0.61 0.44 -0.85 0.004
No a
1.00
1.00
Model D4. Past-Year Binge Drinking by identity, behavior, & attraction, adjusted for age, race/ethnicity, education level, marital/cohabitation status
a
Reference category
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CHAPTER 3 - Sexual minority women’s “discordance” as a predictor of substance use and
sexual risk behavior in the 2002-2013 National Survey of Family Growth
ABSTRACT
Background: Sexual orientation discordance (i.e., misalignment between mainstream concepts
of which sexual behaviors and sexual attractions are tied to specific sexual identity labels) has
been associated with elevated rates of sexual risk behavior, sexually transmitted infections, and
substance use. Concealment of same-sex desires and negative self-concept may explain some of
the disparities between discordant and concordant women. As sexual minority identity, behavior,
and attraction become increasingly acceptable and policies are developed to protect sexual
minorities, adverse health outcomes associated with discordance may attenuate as society moves
toward embracing broader conceptualizations of sexual orientation that leave room for sexual
fluidity and non-binary sexual identities. Research on discordance among lesbian identified
women—as well as discordant women’s health outcomes over time—remains limited, and few
studies consider attraction as an additional element of sexual orientation discordance.
Methods: Data are from the female sample (n=25,523) of the 2002-2013 National Survey of
Family Growth. Multivariable logistic regression models compared discordant and concordant
women’s estimated odds of past-year STI/HIV-related sexual risk behavior, binge drinking once
a month or more, illicit drug use, and STI treatment. We measured concordance and discordance
between identity and behavior, identity and attraction, and attraction and behavior. We assessed
odds of each outcome by the three components of concordance/discordance in separate models,
and then adjusted for identity-behavior and attraction-behavior concordance/discordance in the
same model. We tested interaction between sexual orientation concordance/discordance and
survey cycle to see if associations changed over time.
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Results: Between 2002-2013, heterosexual identity-attraction discordance became increasingly
common (9.23% to 11.62%). Each indicator of discordance individually and significantly
predicted greater odds of risk behavior compared to concordant women. Attraction-behavior
discordance was no longer a significant predictor of risk behavior after adjusting for identitybehavior concordance/discordance; however, heterosexual identity-behavior discordance
continued to predict significantly elevated odds of sexual risk behavior, binge drinking, and drug
use as compared to concordant women. After adjusting for attraction-behavior
concordance/discordance, lesbian identified identity-behavior discordance remained associated
with greater odds of binge drinking. In stratified models, the association between heterosexual
identity-behavior discordance and sexual risk behavior remained consistent over time, while the
strength of the association between heterosexual identity-behavior discordance and drug use
attenuated. Lesbian identity-behavior discordance was associated with increasing odds of drug
use in later survey cycles.
Discussion: Discordant women with differing sexual identities have unique risk mechanisms that
may differ from those of women who self-label as a sexual minority. Research should further
explore the mechanisms that contribute to discordant women’s health risks and should assess
how health disparities vary over time with changes in the U.S. social climate.
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BACKGROUND AND SIGNIFICANCE
Sexual orientation is a multidimensional construct typically comprised of an individual’s
sexual identity, sexual behavior, and sexual attraction.1–5 Mainstream definitions of these three
sexual orientation components often read as such: sexual identity typically refers to the one’s self
chosen label, often limited to the terms, “homosexual, gay, or lesbian”, “bisexual”, or
“heterosexual or straight”. 6 Sexual behavior commonly refers to specific sexual acts with sexual
partners, and sexual attraction indicates one’s sexual desires for others, regardless of the sexual
behavior that may or may not occur as a result of such desires.6
The application of these definitions often seems to imply that the three sexual orientation
components are interchangeable; mainstream conceptualizations of sexual orientation might
view a gay or lesbian identity as indicative of exclusive same-sex sexual attractions and partners,
heterosexual or straight identity as correlated with exclusive other-sex sexual attractions and
partners, and bisexual identity with attraction to and partnering with both same and other-sex
individuals.7–12 For example, a woman who identifies as heterosexual is typically perceived to
engage in sexual behaviors with and be attracted only to men.
When an individual’s sexual behaviors and/or attractions deviate from mainstream
understanding of sexual orientation, the public health literature often describes this phenomenon
as sexual orientation “discordance”.4,13–15 Recent national health surveys describe high levels of
discordance among American women: in the 2011-2013 cycle of the National Survey of Family
Growth (NSFG), 12.6% of women with a self-reported heterosexual identity also indicated
having had a same-sex partner at some point in their lives and over a quarter (25.9%) reported
same-sex attraction or being unsure of their sexual attraction.16 Other studies found that
approximately 2.7 to 5% of women had same-sex partners within the previous year, the majority
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of whom identified as heterosexual.5,17 In studies among self-identified lesbian women, most
report a history of penile-vaginal intercouse (ranging from 60 to 92.3%)2,18–29 and penile-anal
intercourse (17 to 24%) with a male partner.26,30
Women with discordance have consistently emerged with the most elevated rates of
sexual risk behavior,5,14,29,31 adverse sexual health outcomes like sexually transmitted infections
(STIs),32 substance use and abuse,33–39 and sexual encounters under the influence of
drugs/alcohol.5,14
Discordance, sexual behavior, and risk of STIs/HIV
Discordance has been associated with increased sexual risk-taking among
women,4,29,30,40,41 both among heterosexually identified 5,31 and lesbian identified women who
have sex with both men and women (WSWM).2,29 As compared to their exclusively heterosexual
counterparts, heterosexually identified women with female partners are more likely to report
multiple male sex partners, sexual activity with bisexual male partners in the previous year (a
population that typically has higher HIV/AIDS rates than the general population), and greater
levels of lifetime anal sex with a male partner.5
Additionally, lesbian identified women who have previously or recently had sex with
men often report sexual behaviors associated with risk of STI or HIV transmission.2,29 For
example, one investigation found that lesbian identified women reported the highest number of
lifetime male sex partners and were more likely to report sex with bisexual men (p < .001) and
people who injected drugs (p < .02) (again, populations at higher risk for HIV/AIDs) as
compared to their bisexually and heterosexually identified female counterparts.29
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In its two most recent STI Treatment Guidelines, the Centers for Disease Control and
Prevention (CDC) has called for special attention to WSW sexual health needs.42,43 STI
prevalence among WSWM sometimes surpasses that of WSW, as well as those who have only
had male sex partners (WSM),31,32,44–46 with lifetime prevalence up to 58.1% among
heterosexually identified WSWM compared to 46.6% among exclusively heterosexual WSM.46
While research has documented sexual risk and resultant STI transmission among WSWM, there
is a dearth of recent literature linking discordance to sexual health outcomes in this
population.4,29,30,40,41 This phenomenon has largely been under-investigated due to the perception
that WSW and WSWM are not critical players in STI or HIV transmission dynamics.5,18,47 By
contrast, the sexual health literature has widely explored discordance among MSM who do not
identify as gay5,13 documenting their higher level of HIV related risk behaviors15,48 and the
notion that they serve as a bridge for HIV transmission between MSM and their female
partners.49
Discordance and substance use
Discordance also appears to be related to elevated levels of substance use and greater
likelihood for adverse consequences resulting from such use.33,36,38,39 Some studies found that
heterosexually identified WSWM were at greatest risk for unsafe levels of substance use, with
2.2 to 2.7 times the odds of reporting hazardous drinking compared to heterosexually identified
WSM, lesbian, and bisexually identified women.36,39
Not all studies, however, have found substance use disparities for discordant women and
some have found comparable or higher levels of substance abuse between bisexually identified
women and heterosexually identified discordant women.37,50,51 For example, one study found that
a greater proportion of bisexually identified women (45.5%) reported heavy drinking (defined
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here as drinking five or more drinks in a sitting) than heterosexually identified discordant women
(32.8%).52 Another study found that when compared to exclusively heterosexual women,
heterosexually identified WSWM and bisexually identified women’s risk of heavy drinking
(defined in this study as an average of seven or more drinks per week during the previous year)
were similarly elevated (adjusted relative risks of 1.7 and 1.8 respectively). Still, this study
continues to demonstrate that heterosexually identified discordant women engage in riskier
drinking when compared to heterosexually identified women who are not discordant.37 This
suggests that more research is needed to understand the differing levels of risk between women
who identify as bisexual and women who are behaviorally bisexual but do not choose to selflabel as such.
In addition to elevated levels of alcohol use among discordant women, a few studies have
also documented that discordant women are at greater risk of having sex while under the
influence of drugs or alcohol compared to exclusively heterosexual women.5,14,28,53–55 In one
investigation, even after controlling for demographic factors, heterosexually identified women
who reported female partners during the previous year had greater likelihood of also reporting
sex in conjunction with drug and alcohol use than heterosexually identified women with no pastyear (but lifetime) female partners and bisexually identified women.5 In a study that drew from
2005-2009 New York City Youth Risk Behavior Survey (YRBS) data, adolescent women who
reported sexual identity-behavior discordance were significantly more likely than women
without discordance to engage in sex under the influence at last sexual encounter (21% vs. 11%,
p = 0.007).14
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Although research has found an association between heterosexually identified women’s
identity and sexual behavior discordance and elevated levels of alcohol use, as well as between
discordance and sex under the influence, the extant literature appears to be lacking any
examination of how discordance may be related to women’s illicit drug use. Moreover, no
studies to date have explored substance use differences between lesbian identified discordant
women versus lesbian identified women who have sex exclusively with women.
Mechanisms of risk behavior among discordant women
Meyer’s minority stress theory suggests that the stressful experiences and stigma
associated with a minority identity and the resultant psychological distress may lead to greater
levels of substance use and sexual risk behavior as a means of coping with such stress. Minority
stress theory also suggests that concealment of same-sex desires leads to adverse health
outcomes such as elevated levels of substance use.56 Discordant women’s risk behaviors should
thus be considered in the context of stressful environments that oppress individuals with
stigmatized identities and behaviors, as well as in relation to how concealment may generate
additional stress.57 For example, a study that compared heterosexually identified discordant to
concordant women observed that on average, those who identified as heterosexual and expressed
attraction to women had elevated rates of stress and less social support.58
Given the various behavior-identity combinations that may fall outside conventional
classifications of sexuality, however, the very nature of “discordance” assumes that sexual
orientation is a static construct; thus, discordance may be a byproduct of superficial measurement
depicting one-dimensional categories of sexual orientation6,4,13,59,60 that overlook sexual
fluidity.99 Sexual Configurations Theory (SCT) suggests that an individual’s sexual orientation
may have various iterations over the course of a lifetime,12 and this idea of

83
“alignment/concordance” or “misalignment/discordance” of sexual orientation components may
simply be due to evolving sexual attraction, behavior, and identity over the lifespan. Therefore, a
woman who has had sex with and is sexually attracted to both men and women may not selflabel as “bisexual” as this may simply indicate that her sexual attraction and identity are evolving
at different rates or that she prefers not to align herself with a bisexual identity regardless of her
enacted sexual behaviors, emotional attachments, or sexual attractions. Labeling this woman as
discordant or malisaligned imposes a fixed label on the fluid construct of sexuality, which
implies negative connotations such as sexual confusion or concealment. SCT suggests the value
neutral terms, “branched” and “co-incident” to capture, respectively, nonconformity with and
alignment with established mainstream expressions of sexuality.12
Regardless of the terminology used, as we have described, studies have found that those
with branched or discordant sexuality have consistently emerged with the most elevated rates of
sexual risk behavior,5,14,29,31 adverse sexual health outcomes like STIs,32 substance use and
abuse,33–39 and sexual encounters under the influence of drugs/alcohol.5,14 This suggests that in
cases where a heterosexual identity label is used in order to avoid perceived or real concerns
about the discrimination or stigmatization that may come with revealing a sexual minority
identity, “discordance” may actually be a more appropriate term as this form of branching is
associated with negative health outcomes, possibly due to identity concealment.12 In fact,
minority stress theory pinpoints concealment as a primary contributor to the elevated levels of
stress among sexual minorities, which in turn can manifest as substance abuse as a stress coping
mechanism.56 Given that the analyses in this paper focused on health disparities among those
whose sexual orientation does not align with mainstream definitions of sexuality, the terms
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“discordance” and “concordance,” rather than branching and co-incidence, will be used
throughout the remainder of this paper.
Shifting policies and growing acceptance of sexual minorities
Within the first decade of the new millennium, public opinion has been evolving toward
increasing social acceptance of sexual minorities. According to the General Social Survey (GSS)
of American adults, in 1973, only 11% of U.S. adults perceived same-sex sexual behavior as
“not wrong at all”. By 1990, the number had increased only three percentage points, but come
2014, nearly half (49%) of the adult U.S. population saw nothing wrong with same-sex sexual
behavior.61 Moreover, between 2000 and 2009, the belief that same-sex relationships are moral
increased by 23%; support for permitting openly gay individuals to serve in the military and for
permitting gay and lesbian people to adopt children both increased by 21%. During the same
time period, policy changes reflected such growing support of sexual minorities, with the number
of states prohibiting sexual orientation-related discrimination increasing from 12 to 22, the
percent of Fortune 500 companies prohibiting sexual orientation-related discrimination
increasing from 0.6% to 35%, and the passage of the 2009 Matthew Shepard and James Byrd, Jr.
Hate Crimes Prevention Act marking the first U.S. federal law to increase punishment of hate
crimes against sexual minorities.62 Most recently, in 2015, the Supreme Court pronounced samesex marriage legal at the federal level.63
As sexual minority identity, behavior, and attraction become increasingly acceptable and
policies are developed to protect sexual minorities, discordance may dissipate if individuals
become more accepting of their own same-sex behavior and desires. Additionally, adverse health
outcomes associated with discordance may attenuate as society moves toward embracing broader
conceptualizations of sexual orientation that leave room for sexual fluidity and non-binary sexual
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identities.12,64,65 The rapidly changing policy environment and social climate for sexual
minorities in the U.S. warrants an examination of changes over time in the associations between
sexual minority orientation (using all three measures), STI/HIV-related sexual risk behavior, and
substance use among women, as well as sexuality discordance and associated risk behaviors in
this group. Few studies have examined the public health significance of discordance among
women, despite the association between women’s sexuality discordance and health
disparities.5,18,47
Moreover, research has not yet explored discordance between attraction and behavior,
despite the fact that sexual identity, behavior, and attraction are not perfectly correlated and may
be measuring different aspects of sexual orientation.66,67 The literature is also limited in its
exploration of health outcomes among discordant lesbian identified women, although the few
existing studies regarding this population suggest health disparities for these women as well.5,58
An examination of various components of sexuality discordance among women that explores
the multiple dimensions of sexual orientation and their changing associations with risk behavior
over time would contribute to the development of interventions tailored to the unique needs of
sexual minority women and to a broader understanding of discordance and health outcomes in a
rapidly changing policy environment.
METHODS
Study Design
Data for this study come from the National Survey of Family Growth (NSFG), the first
cycle of which was implemented in 1971 by the National Center for Health Statistics, whose IRB
(the Research Ethics Review Board) reviewed and approved the survey procedures.68 This study
also received IRB exemption from the City University of New York’s Human Research
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Protection Program. The NSFG is a national survey that is weighted to be representative of the
US population age 15 to 44 within U.S. households.68 Recruitment occurred through multistage
area probability sampling. Primary Sampling Units (PSUs) (which consisted of metropolitan
areas, counties, or clusters of neighboring counties) were identified at the start of each
interviewing cycle and inhabited households were identified within the Census of Population and
Housing. Using screening interviews, one eligible household member (aged 15-44 who spoke
English or Spanish) was randomly selected from each designated household and interviewed by
trained, female interviewers face-to-face in the participant’s home in English or Spanish,
according to the participants’ preference. The survey also included an Audio Computer Assisted
Self-Interview (ACASI) portion for collection of sensitive data. Participation was voluntary and
confidential and participants signed informed consent forms prior to the interview and survey.68
Survey topics include pregnancy, infertility, marriage, substance use, and sexual and
reproductive health.
The NSFG began collecting sexual orientation data in its 2002 sample;69 thus, this study
draws upon a combined dataset of NSFG data from 2002 to 2013 (the most current dataset
available) to describe sexuality discordance in terms of identity, behavior, and attraction over
time and the association of each discordance component with STI/HIV-related risk behavior, STI
outcomes, and substance use. Six cycles of the NSFG were implemented between 1973 and
2002, with each survey dataset reflecting one year of data collection. To address increasing
resistance to participate in national household surveys, the NSFG shifted to a continuous
interviewing design in 2004; thus, the 2006-2010 and 2011-2013 samples are the result of multiyear data collection efforts. Despite the change from 12-month to multi-year data interviewing
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cycles,69 the sampling methodology and survey items of interest remained identical across each
year of data collection; therefore, data could be easily combined.
Study Sample
The NSFG 2002 (Cycle 6) sample included 7,643 female respondents (out of a total
sample of 12,571) with an 80% female response rate. For the 2006-2010 cycle, interviews were
completed for 48 weeks of each year from June 2006 through June 2010. The sample included
12,279 female respondents (out of a total sample of 22,682) with a female response rate of
77.7%. The 2011-2013 interviews occurred from September 2011 through September 2013 and
included a sample of 5,601 female respondents (out of a total sample of 10,416) and a female
response rate of 73.4%.
Measures
Sexual identity was assessed by response to the question: “Do you think of yourself as: 1)
heterosexual or straight; 2) homosexual, gay, or lesbian; 3) bisexual; or 4) something else?”
Given that “something else” was not available as a response option in the 2011-2013 survey
cycle, those who identified as such were excluded from this analysis. Sexual attraction was
assessed by response to the question: “People are different in their sexual attraction to other
people. Which best describes your feelings? 1) Only attracted to males; 2) mostly attracted to
males; 3) equally attracted to males and females; 4) mostly attracted to females; 5) only attracted
to females; or 6) not sure.” Responses 2 through 4 were collapsed into attraction to both males
and females, which resulted in a 4-category attraction variable. “Not sure” remained a separate
category within the 4-item variable given that we could not ascertain whether these respondents
were simply unsure of their sexual attraction, if they misunderstood the other response options,
or if they would have indicated exclusive attraction to males, to females, or to both had they not
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been given the “not sure” response option. Sexual behavior in this analysis was limited to
measurement of past-year behavior given the fact that women’s sexual behavior may be fluid
across the lifespan as their sexual desires and identity evolve.70 The behavior variable was also
examined as four categories: having only had male partners within the past year, only had female
partners, had both male and female partners, and no partners within the past year. This variable
included any type of sex (e.g., oral, anal, or vaginal sex) with male and/or female partners that
occurred during the 12 months prior to survey administration.
The primary independent variables were three indicators of sexuality discordance (i.e.,
where sexual identity, attraction, and behavior did not align with mainstream conceptions of
sexuality) versus concordance (i.e., where sexual identity, behavior, and attraction were aligned
as expected in mainstream society). The present study examined women’s sexuality concordance
and discordance using the Multidimensional Sexual Orientation Analysis Matrix (MSOAM – see
Table 1).71 Discordance was explored in terms of misalignment between identity and behavior
(e.g., where a lesbian identified women reported any past-year male sex partners), identity and
attraction (e.g., a heterosexually identified women reported attraction to women), and attraction
and behavior (e.g., an individual reporting exclusive attraction to men who had female sex
partners within the past year). Women who had never had any type of sex or who had had sex
partners in the past but not in the past year were excluded from identity-behavior and attractionbehavior categories given that the definition of each of these categories was dependent upon
sexual behavior within the past year. Women who indicated being unsure of their sexual
attraction were also excluded from the identity-attraction and attraction-behavior categories.
By examining discordance in terms of identity and attraction, this study accounted for
those individuals who may have been sexually inexperienced (such as adolescents)72,73 or who
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had been sexually abstinent within the study timeframe.74 Including discordance between
attraction and behavior accounted for women who may not have chosen lesbian or gay sexual
identity labels but who still may have suffered from adverse health outcomes due to sexual
minority attraction and behavior.71
The MSOAM acknowledges that so-called discrepancies between behavior, identity, and
attraction observed among bisexually identified women may emerge as a result of their current
relationship status. Based on mainstream understandings of bisexuality, for example, a woman
who identifies as bisexual and indicates having only had male sex partners within the study
assessment’s timeframe could be viewed as having discordance between her sexual identity and
behavior; however, the fact that she does not report any female sex partners may be due to her
being in a monogamous relationship with a man during the survey timeframe. Given the
documented health disparities for bisexually identified and behaviorally bisexual individuals
relative to heterosexual groups over and above other sexual minorities, as well as the fact that
bisexuality already implies the potential for attractions to and sexual experiences with more than
one sex or gender, the MSOAM method does not consider women who identify as bisexual,
women who express attraction to both males and females, or women who have sex with both
males and females to be discordant or concordant. Instead, women in these categories were
compared to heterosexually identified women, lesbian identified women, and women with
exclusive attraction to males or exclusive attraction to females. 71
Demographic characteristics examined included age in years as a continuous variable,
race/ethnicity, examined in four categories: ‘non-Hispanic white’, ‘non-Hispanic Black’,
‘Hispanic (any race)’, and ‘Other’, and education level, also examined in four categories: ‘no
high school degree’, ‘high school degree’, ‘some college or associate’s degree’, and ‘bachelor’s
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degree or higher’. Participants were asked about their marital/cohabitation status with an
opposite sex partner in the following question: “What is your current marital or cohabiting
status? 1) Married to a person of the opposite sex; 2) not married but living together with a
partner of the opposite sex; 3) widowed; 4) divorced or annulled; 5) separated, because you and
your spouse are not getting along; 6) never been married.” The responses were collapsed into an
indicator for married to or living with a person/partner of the opposite sex. If participants
indicated that they were married to or living with a same-sex partner when asked about their
“current marital or cohabiting status”, the response was recorded as a comment but same-sex
relationship status was not formally assessed.
Four outcome variables were explored: (1) self-reported past-year sexual STI/HIVrelated sexual risk behavior, (2) self-reported past-year treatment for STIs, (3) self-reported pastyear illicit drug use, and (4) self-reported past-year binge drinking. Past-year STI/HIV-related
sexual risk behavior was examined as an indicator for having engaged in any sexual risk
behavior with a male partner in the past year, including any self-reported transactional sex with
male partners, any sex with “high-risk” male partners (defined as HIV-positive males, males who
used injection drugs, males who had sex with males, or males who had other concurrent partners
of any sex), had five or more male partners in the past year, or any past-year condomless penilevaginal sex with male partners. Anal sex was not included in the sexual risk behavior indicator
given that the NSFG only asked about condom use at last anal sex rather than any occurrence of
anal sex within the previous year. Any past-year condomless sex was assessed by the following
question: “Thinking back over the past 12 months, would you say you used a condom with your
partner for sexual intercourse [which referred to penile-vaginal intercourse]: 1) Every time; 2)
most of the time; 3) about half the time; 4) some of the time; 5) none of the time.” Responses 2
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through 5 were considered past-year condomless sex and were included in the composite
variable indicating any sexual risk behavior.
STI treatment was defined as a report of having been treated for gonorrhea, chlamydia,
herpes, or syphilis over the past year. This variable was used in place of asking about STI
diagnoses because in the 2002 and 2006-2010 survey cycles, participants were only asked
questions about whether or not they had received an actual STI diagnosis if they first responded,
“yes” to questions about whether or not they had been treated for an STI.
Illicit drug use in the past year was examined as an indicator for participant report of
having used any of the following illegal drugs in the past 12 months: marijuana, cocaine, crack,
non-prescription injection drugs, or crystal meth.
Binge drinking was determined through the following question: “During the last 12
months, how often did you have 4 or more drinks within a couple of hours? 1) Never; 2) once or
twice during the year; 3) several times during the year; 4) about once a month; 5) about once a
week; 6) about once a day?” For the purposes of this analysis, binge drinking was examined as
an indicator for having engaged in binge drinking about once a month or more frequently during
the previous year (responses 4-6). Heavy drinking was not assessed in the current study because
the heavy drinking question format varied across NSFG survey cycles.
Data Analyses
The analyses were conducted on the merged 2002, 2006-2010, and 2011-2013 NSFG
datasets. Weights were adjusted by dividing the original weight variable by three to account for
the three survey cycles.75
First, we describe the sample overall and stratified on each concordance/discordance
measure (discordant, concordant, or bisexual). We also describe each concordance/discordance
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measure and each health outcome stratified by survey cycle. The Rao Scott Chi square test was
used to assess associations between concordance/discordance indicators and categorical
variables. A t-test was used to assess the association between concordance/discordance indicators
and the continuous age variable.
Next, separate unadjusted logistic regression models explored the association of each of
the three indicators of discordance and discordance (between: sexual identity and behavior,
sexual identity and attraction, and sexual attraction and behavior) with each health outcome.
Subsequently, four separate multivariate logistic regression models were run for each
health outcome, with each model adjusted for age, race, ethnicity, education level, survey cycle,
and marital/cohabitation status.
We then ran the final adjusted models (as described below) including all of the
aforementioned characteristics but leaving out marital/cohabitation status as a sensitivity analysis
to see if the results differed without adjustment for this variable, which excluded
marital/cohabitation with same-sex partners. The concern was that adjusting for such an
incomplete potential confounder might actually introduce bias while not adjusting for
marital/cohabitation status could lead to confounding. If the results were similar with and
without adjustment for marital/cohabitation status then we could be confident that confounding
or bias from this variable were not responsible for the findings.
The first set of regression models (Models A1-A4) included identity-behavior
concordance/discordance and bisexual identity as the main predictors for each separate outcome,
the second set (Models B1-B4) included identity-attraction concordance/discordance and
bisexual attraction as the main predictors for each separate outcome, and the third (Models C1-
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C4) included attraction-behavior discordance and bisexual behavior as the main predictors of
each separate outcome.
Chi square tests using Cramer’s V coefficients and Fisher’s exact tests explored
associations among each indicator of discordance in order to determine if they were too highly
correlated to be included in the same regression model. We found that identity-attraction and
attraction-behavior discordance—as well as identity-behavior and identity-attraction
discordance—included categories that were highly or perfectly correlated (coefficients at 1.00
for some categories). Indicators of identity-behavior and attraction-behavior discordance,
however, were only moderately correlated; thus, combined Models D1-D4 included indicators of
identity-behavior and attraction-behavior discordance simultaneously. We then assessed whether
the association between sexuality discordance and each health outcome differed by NSFG survey
cycle by adding interaction terms for survey cycle by identity-behavior discordance and survey
cycle and by attraction-behavior discordance and survey cycle, added simultaneously to the
Models D1-D4. If the p-value for the interaction term was significant at alpha < 0.1, final,
combined models were stratified on survey cycle to examine the direction of the effect
modification.
For the models exploring past-year sexual risk behavior and past-year STI treatment
(Models A1-D1 and A2-D2), lesbian identified women, as well as those reporting exclusive
attraction to females were excluded given the small sample of women within each of these
categories who reported any past-year sexual risk behavior or past-year STI treatment.
Finally, all analyses accounted for the sampling method and were weighted to the
population. Analyses were performed in SAS 9.3 (SAS Institute, Cary NC) using the survey
functions. Statistical significance was set at an alpha of 0.05 for regression models and an alpha
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of 0.10 for interaction terms
We hypothesized the following:
1. Discordance (whether measured in terms of discordance between identity and
behavior, identity and attraction, or behavior and attraction) would be associated
with elevated negative health outcomes compared to sexuality concordance.
2. Although discordance would predict elevated negative health outcomes compared
to concordance, risk levels and significance of associations would differ
depending on how discordance was measured.
3. When stratified by survey cycle, discordant women would remain at greater risk
compared to concordant women; however, given increased commonality of
reporting both male and female partners and growing acceptance of sexual
minorities,61 we hypothesized that odds would attenuate across survey cycles.
RESULTS
The mean age of the US female population was 26.70 (SE: 0.11), over half the women
were legally married to or living with an opposite-sex partner (53.6%), and the majority
identified as non-Hispanic white (approximately 62%). Approximately a quarter of women fell
within each category of education level. Most participants were heterosexual and concordant,
reporting a heterosexual identity and having had only male partners in the past year (91.92%),
heterosexual identity and being exclusively attracted to males (83.79%), and exclusive attraction
to males and having had only male partners during the previous year (77.21%). Among
heterosexually identified women, 2.21% indicated having one or more female sex partners within
the previous year (identity-behavior discordance) and 11.28% reported any attraction to females
(identity-attraction discordance). Among lesbian identified women, 31.07% had had at least one
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male partner in the past year (identity-behavior discordance) and nearly half of lesbian identified
women (48.58%) reported any attraction to males (identity-attraction discordance). Attractionbehavior discordance was less common, with only slightly more than 1% of those reporting
exclusive attraction to males having had at least one female partner in the past year and nearly
23% of those with exclusive attraction to females having had at least one male partner in the past
year (Table 2).
Across each survey cycle, women were significantly less likely to be lesbian identified
and report identity-behavior discordance (0.66% of the population in 2002 versus 0.33% in
2006-2010 and 0.18% in 2011-2013, p = 0.001); less likely to be heterosexually identified with
identity-behavior concordance (93.26% of the population in 2002; 92.45% in 2006-2010;
90.09% in 2011-2013, p = 0.000), and significantly more likely to identify as bisexual (whether
they had sex with males, females, or both) (3.39% in 2002; 4.66% in 2006-2010; 6.18% in 20112013, p < 0.0001). There were no significant differences in the other identity-behavior
discordance categories across survey cycles. In terms of identity-attraction discordance,
heterosexually identified women were significantly more likely to report identity-attraction
discordance each survey cycle, moving from 9.23% reporting such attraction in 2002 to 11.04%
in 2006-2010 to 11.62% in 2011-2013 (p = 0.003). In terms of attraction-behavior
concordance/discordance, women were significantly less likely to report exclusive attraction to
males and attraction-behavior concordance between the 2002 and 2011-2013 cycles, with
84.87% reporting as such in 2002, 81.92% in 2006-2010, and 79.69% in 2011-2013. Women
were increasingly more likely to indicate attraction to both men and women (any partner type),
shifting from 13.45% in 2002, 16.82% in 2006-2010, and 18.30% in 2011-2013 (p < 0.0001)
(Table 3).
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Overall, 87.64% of the sample reported any past-year STI/HIV-related sexual risk
behavior, 3.86% had received medication for STIs in the past year, 15.51% reported binge
drinking once a month or more within the past year, and 15.94% reported any illicit drug use.
Sexual risk behavior was largely driven by reports of any past-year condomless sex. At the
bivariate level, STI/HIV-related sexual risk behavior did not significantly differ by identitybehavior discordance or identity-attraction discordance, but women who reported exclusive
attraction to males with attraction-behavior discordance had a significantly greater proportion of
sexual risk behavior than other groups (92.02% compared to 77.70% of those only attracted to
females with attraction-behavior discordance; 87.36% of those only attracted to males with
attraction-behavior concordance; and 89.10% of those attracted to both males and females with
any partner type, p = 0.043).
Heterosexually identified women with identity-behavior discordance had the greatest
proportion reporting STI treatment in the past year compared to other groups (11.33% versus
6.89% of lesbian identified identity-behavior discordant women, 4.04% of heterosexually
identified identity-behavior concordant women, 1.32% of lesbian identified identity-behavior
concordant women, and 7.32% of bisexually identified women with any partner type, p <
0.0001). Bisexually identified women comprised the greatest proportion of women reporting
STI treatment (6.99%) within the identity-attraction concordance/discordance category,
compared to heterosexually identified identity-attraction discordant women (6.20%), lesbian
identified identity-attraction discordant women (1.61%), heterosexually identified identityattraction concordant women (3.34%), and lesbian identified identity-attraction concordant
women (3.05%), p <0.0001. In terms of attraction-behavior discordance, women with exclusive
female attraction and attraction-behavior discordance reported greater prevalence of past-year
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STI treatment compared to women exclusively attracted to males with attraction-behavior
discordance (15.66% versus 11.51%) and 6.84% of women attracted to males and females
(6.84%), p < 0.0001. (Table 2)
When examining binge drinking by identity-behavior discordance at the bivariate level,
both lesbian and heterosexually identified women with identity-behavior discordance had
similarly elevated levels of binge drinking (36.38% and 36.61% respectively) compared to
heterosexual identity-behavior concordant women (14.5%) and bisexually identified women
(30.8%,), (p < 0.0001). In terms of identity-attraction discordance, however, lesbian identified
identity-attraction concordant women had the highest proportion of binge drinking compared to
other groups (32.79% vs. 21.77% of heterosexually identity-attraction discordant women,
28.52% of lesbian identity-attraction discordant women, 13.20% of heterosexual identityattraction concordant women, and 29.7% of bisexually identified women, p < 0.0001). When
looking at binge drinking by attraction-behavior discordance, those with exclusive attraction to
males and attraction-behavior discordance had the greatest proportion of binge drinking
compared to other women, with 34.65% reporting past-year binge drinking once a month or
more compared to 32.42% of those exclusively attracted to women with attraction-behavior
discordance; 30.65% of those with exclusive attraction to women with attraction-behavior
concordance; 24.83% of those with both male and female partners and any attraction, and
13.84% of those exclusively attracted to males with attraction behavior concordance (p <
0.0001). (Table 2)
Finally, bisexually identified women and heterosexually identified discordant women had
the greatest levels of drug use compared to other women. When discordance was measured in
terms of identity and behavior or attraction and behavior, heterosexually identified identity-
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behavior discordant women and those exclusively attracted to males with attraction-behavior
discordance had the greatest proportion of use compared to other groups. Overall, 51.54% of
heterosexually identified identity-behavior discordant women reported past-year illicit drug use
compared to 43.7% of bisexually identified women, 28.60% of lesbian identified identitybehavior discordant women, 25.73% of lesbian identified identity-behavior concordant women,
and 14.8% of heterosexually identified identity-behavior concordant women (p < 0.0001). In
addition, 46.59% of women exclusively attracted to males with attraction-behavior discordance
reported use, compared to 36.87% of women with both male and female partners and any
attraction, 28.06% of women who were only attracted to females with attraction-behavior
discordance, 25.08% of women only attracted to females with attraction-behavior concordance,
and only 12.73% of women exclusively attracted to males with attraction-behavior concordance.
When looking at drug use by identity-attraction discordance, however, bisexually identified
women had the greatest proportion of use, with 41.87% reporting past-year use compared to
32.73% of heterosexually identified identity-attraction discordant women, 27.29% of lesbian
identified identity-attraction discordance, 30.00% of lesbian identified identity-attraction
concordant women, and 12.32% of heterosexually identified identity-attraction concordant
women (p < 0.0001). (Table 4)
Past-year sexual behavior conferring STI/HIV risk
Models A1-D1 examine the outcome of past-year STI/HIV-related sexual risk behavior.
In crude models, identity-behavior, identity-attraction, and attraction-behavior discordance were
all associated with increased odds of past-year STI/HIV-related sexual risk behavior compared to
heterosexually identified concordant women; however, only the association of heterosexual
identity-behavior discordance was significant (OR: 1.59, p = 0.037). Although bisexual identity
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(any partner type), bisexual identity (any attraction), and attraction to both males and females
(any partner type) predicted increased odds of past-year sexual risk behavior, none of the
associations were significant (OR: 1.23, p = 0.184; OR: 1.21, p = 0.223; and OR: 1.18, p = 0.072
respectively (Table 3).
In the first adjusted model, Model A1, which examined STI/HIV-related sexual risk
behavior by identity-behavior discordance, bisexually identified women with any partner type
had 1.59 times the odds of sexual risk behavior (p = 0.004) and heterosexually identified
identity-behavior discordant women had 2.17 times the odds of risk behavior (p = 0.001)
compared to heterosexually identified identity-behavior concordant women. In Model B1, which
explored sexual risk behavior by identity-attraction discordance, heterosexually identified
discordant women and bisexually identified women had similar odds of risk relative to
heterosexual identified identity-attraction concordant women (AOR: 1.33, p= 0.009; AOR 1.55,
p = 0.005). In Model C1, which explored risk behavior by attraction-behavior discordance, maleonly attraction-behavior discordant women had 2.33 times the odds of sexual risk behavior (p =
0.007) while women attracted to men and women (with any partner type) had 1.40 times the odds
of sexual risk behavior (p = 0.000). (Table 5)
In Model D1, which adjusted for identity-behavior and attraction-behavior discordance
indicators simultaneously, neither bisexual identity (any partner type) nor attraction-behavior
discordance remained significant predictors of sexual risk behavior. Heterosexual identitybehavior discordance remained significantly associated with elevated odds of sexual risk
behavior (AOR: 1.75, p = 0.047), as did reporting attraction to both males and females (any
partner type) (AOR: 1.27, p = 0.028). (Table 5)
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Next, when interaction terms between concordance/discordance/bisexuality indicators
and survey cycle were added to Model D1, we found significant interaction (at alpha < .10)
between bisexual identity (any partner type) and survey cycle 2006-2010 (p = 0.070) and
attraction to males and females (any partner type) and survey cycle 2006-2010 (p = 0.027). As
such, Model D1 was stratified by survey cycle to examine effect modification. In stratified
models, the association between bisexual identity and sexual risk behavior attenuated from 2002
to 2011-2013 and was only significant in 2002. In 2002, bisexually identified women with any
past-year partner type had 2.32 times the odds of risk behavior (p = 0.036) compared to
heterosexually identified identity-behavior concordant women, 24% decreased odds of risk
behavior in 2006-2010 (p = 0.303), and 1.49 times the odds of risk (p = 0.189) in 2011-2013.
Reporting attraction to both males and females (with any partner type) was protective against
risk in 2002 (AOR: 0.92, p = 0.628) but became associated with increased odds in 2006-2010
(AOR: 1.97, p < 0.0001) and 2011-2013 (AOR: 1.05, p = 0.829). The association was only
significant in the 2006-2010 cycle. (Table 6)
Past-year STI treatment
In crude models examining past-year STI treatment, bisexual identity (any partner type)
(OR: 1.87, p = 0.000), heterosexual identity-behavior discordance (OR: 3.04, p < 0.0001),
bisexual identity (any attraction) (OR: 2.15, p < 0.0001), heterosexual identity-attraction
discordance (OR: 1.91, p < 0.0001), attraction to both males and females (any partner type) (OR:
1.83, p < 0.0001), and male-attraction-behavior discordance (OR: 3.24, p = 0.001) were all
significantly associated with increased odds of STI treatment. (Table 4)
In Model A2, which examined STI treatment by identity-behavior discordance, only
heterosexual identity-behavior discordance was a significant predictor of treatment (AOR: 2.11,
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p = 0.005). In Model B2, which included identity-attraction concordance/discordance as the
primary independent variable, both heterosexual identity-attraction discordance and bisexual
identity with any attraction were associated with greater odds of past-year STI treatment
compared to heterosexual identity-attraction concordant women (AOR: 1.97, p < 0.001 and
AOR: 1.89, p < 0.001 respectively). In Model C2, where STI treatment was examined in terms of
attraction-behavior discordance, both male attraction-behavior discordance (AOR: 2.06, p =
0.043) and attraction to both males and females with any partner type (AOR: 1.57, p = 0.001)
were predictive of significantly elevated odds of treatment. In Model D2 that adjusted for both
identity-behavior and attraction-behavior discordance indicators, only reporting attraction to both
males and females (with any partner type) remained a significant predictor of STI treatment
(AOR: 1.60, p = 0.004). (Table 7)
When interaction terms for discordance indicators and survey cycle were added to Model
D2, none of the interactions were significant at alpha < 0.10; therefore, we did not stratify
models exploring past-year STI treatment by survey cycle (data not shown).
Past-year illicit drug use
In crude models, all categories of concordance/discordance as well as sexual minority
identity with concordant behavior and attraction were significantly associated with increased
odds of drug use relative to exclusively heterosexual concordant women (Table 4). In terms of
identity-behavior concordance/discordance, heterosexual identity-behavior discordant women
had the highest odds compared to heterosexual identity-behavior concordant women (OR: 6.12, p
< 0.0001; lesbian identity-behavior discordant OR: 2.30, p = 0.011; lesbian identity-behavior
concordant OR: 1.99, p = 0.001; bisexual identity, any partner type OR: 4.46, p < 0.0001).
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Results were similar in terms of identity-attraction concordance/discordance, but here
bisexually identified women had more elevated odds than did heterosexually and lesbian
identified identity-attraction discordant women or lesbian identity-attraction concordant women
when all groups were compared to heterosexual identity-attraction concordant women (bisexual
identity, any attraction OR: 5.12, p < 0.0001; heterosexual identity-attraction discordant OR:
3.46, p < 0.0001; lesbian identity-attraction discordant OR: 2.67, p < 0.0001; lesbian identityattraction concordant OR: 3.05, p < 0.0001). (Table 4)
In terms of attraction-behavior concordance/discordance, women with exclusive male
attraction and attraction-behavior discordance had the greatest odds of drug use (OR 5.98, p <
0.0001); exclusive attraction to females, attraction-behavior discordance also was associated with
elevated odds of drug use (OR: 2.68, p = 0.010), as was exclusive attraction to females,
attraction-behavior concordance (OR: 2.30, p = 0.002), and attraction to both males and females;
any partner type (OR 4.01, p < 0.0001) when compared to exclusive attraction to males and
attraction-behavior concordant women. (Table 4)
In the adjusted model (A3) examining drug use by identity-behavior
concordance/discordance, lesbian identity (whether with identity-behavior discordance or
concordance) was no longer a significant predictor of drug use. Heterosexual identity-behavior
discordance remained significant (AOR: 4.19, p < 0.0001), as did bisexual identity with any
partner type (AOR: 3.13, p < 0.0001). In Model B3, which explored drug use in terms of
identity-attraction concordance/discordance, heterosexual identity-attraction discordance (AOR:
3.42, p < 0.0001), lesbian identity-attraction discordance (AOR: 2.26, p = 0.000) and
concordance (AOR: 2.56, p < 0.0001), and bisexual identity with any attraction (AOR: 4.28, p <
0.0001) remained significantly associated with increased odds of drug use. In Model C3, which
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examined drug use in terms of attraction-behavior concordance/discordance, exclusive female
attraction with attraction-behavior concordance was no longer significantly related to drug use,
but exclusive male attraction with attraction-behavior discordance (AOR: 3.58, p < 0.0001),
exclusive female attraction with attraction-behavior discordance AOR: 2.36, p = 0.047), and
attraction to both males and females with any partner type (AOR: 3.35 p < 0.0001) remained
significant. (Table 8)
In Model D3, which adjusted for both identity-behavior and attraction-behavior
concordance/discordance simultaneously, heterosexual identity-behavior discordance (AOR:
2.19, p = 0.002); exclusive female attraction with attraction-behavior discordance (AOR: 2.93, p
= 0.015) or attraction-behavior concordance (AOR: 264, p = 0.025); and attraction to both males
and females with any partner type (AOR: 2.96, p < 0.0001) were significantly associated with
greater odds of past-year illicit drug use compared to exclusively heterosexual women. Bisexual
identity (any partner type), lesbian identity-behavior concordance/discordance, and exclusive
attraction to males with attraction-behavior discordance were no longer significantly associated
with drug use.
When interaction terms for discordance indicators and survey cycle were added to Model
D3, there was a significant interaction (at alpha < 0.10) between heterosexual identity-behavior
discordance and survey cycle 2006-2010 (p = 0.070). As such, Model D3 was stratified by
survey cycle to examine effect modification. In stratified models, heterosexual identity-behavior
discordance was associated with increased odds of drug use relative to heterosexual identitybehavior concordant women across each of the NSFG survey cycles; however, odds attenuated
from 4.26 in 2002 (p = 0.002) to 1.60 in 2006-2010 (p = 0.157) and increased slightly in 2011-
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2013 to 1.91 (p = 0.189). The association between heterosexual identity-behavior discordance
and elevated odds of drug use was only significant in the 2002 cycle. (Table 9)
Past-year binge drinking once a month or more
In the crude models, heterosexual- and lesbian-identified women with behavior
discordance had the highest odds of binge drinking, while lesbian-identified behavior concordant
women and bisexual identified women also had higher rates of binge drinking compared to
heterosexual identified behavior-concordant women (lesbian identity-behavior discordant OR:
3.40, p = 0.001; lesbian identity-behavior concordant OR: 2.18, p = 0.005; bisexual identity, any
partner type OR: 2.62, p < 0.0001; heterosexual identity-behavior discordant OR: 3.63, p <
0.0001). (Table 4)
Lesbian identity-attraction discordant women (OR: 2.62, p = 0.001), lesbian identityattraction concordant women (OR: 3.21, p < 0.0001), bisexually identified women with any
attraction (OR: 2.78, p < 0.0001), and heterosexual identity-attraction discordant women (OR:
1.83, p < 0.0001) all had elevated odds of binge drinking compared to heterosexual identityattraction concordant women. Finally, exclusive female attraction with attraction-behavior
discordance (OR: 2.99, p = 0.015); exclusive female attraction with attraction-behavior
concordance (OR: 2.75, p = 0.005); attraction to both males and females, any partner type (OR:
2.06, p < 0.0001); and exclusive male attraction with attraction-behavior discordance (OR: 3.30,
p < 0.0001) all had elevated odds of binge drinking compared to exclusive male attraction with
attraction-behavior concordance. (Table 4)
In Models A4 and B4, heterosexual identity-behavior discordance (Model A4 AOR: 2.43,
p < 0.0001), heterosexual (Model B4 AOR: 1.71, p < 0.0001) and lesbian identity-attraction
discordance (Model B4 AOR: 2.11, p = 0.007), bisexual identity with any partner type (Model
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A4 AOR: 2.03, p < 0.0001), and bisexual identity with any attraction (Model B4 AOR: 2.37, p <
0.0001) were associated with significantly elevated odds of binge drinking compared to
heterosexual identity behavior and attraction concordant women. Lesbian identity-behavior
concordance was no longer significantly associated with increased odds of binge drinking in the
adjusted model (AOR: 1.55, p = 0.110); however, lesbian identity-behavior discordant women
had the most elevated odds in Model A4 (AOR: 2.57, p = 0.007) while lesbian identity-attraction
discordant women had the highest odds in Model B4 (AOR: 2.54, p = 0.001) out of all groups
when compared to heterosexual identity-behavior and identity-attraction concordant women. In
Model C4, which examined binge drinking in terms of attraction-behavior discordance, reporting
exclusive attraction to females with attraction-behavior discordance or attraction-behavior
concordance was no longer significantly associated with binge drinking; however, exclusive
attraction to males with attraction behavior discordance and attraction to both males and females
with any partner type remained significant (AOR: 2.28, p = 0.005 and AOR: 1.73, p < 0.0001
respectively). (Table 10)
In Model D4, which adjusted for both identity-behavior and attraction-behavior
concordance/ discordance indicators, bisexual identity (any partner type), heterosexual identitybehavior discordance, and lesbian identity-behavior discordance remained significant predictors
of elevated odds of past-year binge drinking (AOR: 1.55, p = 0.003; AOR: 1.99, p = 0.00; and
AOR: 2.26, p = 0.039 respectively). Attraction to both males and females (any partner type) also
continued to be significantly associated with greater odds of past-year binge drinking (AOR:
1.44, p = 0.001) compared to exclusive attraction to males with attraction-behavior concordance;
however, exclusive attraction to males with attraction-behavior discordance was no longer
significantly related to elevated odds of binge drinking. (Table 10)
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Finally, when interaction terms for discordance indicators and survey cycle were added to
Model D4, none of the interactions were significant at alpha < 0.10; therefore, we did not stratify
models exploring past-year binge drinking by survey cycle (Data not shown).
Sensitivity analyses
We also ran the final adjusted models—Models D1 (sexual risk behavior), D2 (STI
treatment), D3 (illicit drug use) and D4 (binge drinking)—without marital/cohabitation status as
a covariate as a sensitivity analysis to see if the exclusion of same-sex marriage and cohabitation
from the variable might have impacted the associations when including this variable in the
models. Excluding this variable from each of the models did not change the direction or strength
of the observed associations; however, the association between heterosexual identity-behavior
discordance and sexual risk behavior were no longer significant after leaving out
marital/cohabitation status from the model. Given that excluding marital/cohabitation status as a
potential covariate had a minimal overall effect on the association between sexual minority status
and the primary outcomes, the results presented in Tables 5-10 for Models D1, D2, D3 and D4
include marital/cohabitation status as a covariate.
DISCUSSION
The results of this study suggest that heterosexual discordance is becoming increasingly
common, with about 9% of heterosexually identified women endorsing identity-attraction
discordance in the 2002 NSFG survey cycle and 12% in the 2011-2013 cycle. Women who
reported exclusive attraction to males were also less likely to have exclusively male sex partners,
with a decrease from approximately 85% of women in this category in the 2002 cycle to nearly
80% in the 2011-2013 cycle. Despite the growing commonality of reported discordance among
heterosexual women, the results of this study support the hypothesis that discordance among
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women—whether measured in terms of misalignment between sexual identity and sexual
behavior, sexual identity and sexual attraction, or sexual attraction and sexual behavior—is
associated with increased health risk behaviors, both among women who identify as heterosexual
and among those who identify as lesbian.
Outcomes by discordance indicators in separate adjusted models (Models A, B, and C)
Contrary to a previous investigation by Gattis and colleagues, which found identityattraction discordance was not a significant predictor of risky substance use in adjusted models,58
our investigation found that such discordance was an important factor in predicting elevated odds
of substance use for both lesbian identified and heterosexually identified women in adjusted
models that included identity-attraction discordance as the main predictor. Identity-attraction
discordance was also related to risk behavior among heterosexually identified women. Identityattraction discordance, however, was highly correlated with misalignment between identity and
behavior as well as between attraction and behavior; thus, identity-attraction discordance may
not be as crucial to measure over and above other indicators of discordance.
When Gattis and colleagues measured discordance in terms of misalignment between
identity and behavior, however, findings were similar to the present study in which adjusted
models included identity-behavior discordance as the main predictor of health outcomes. In these
models, both lesbian and heterosexually identified women with identity-behavior discordance
had significantly elevated odds of binge drinking compared to their concordant heterosexually
identified counterparts. Lesbian identity-behavior discordance in the current study, however, was
not a significant predictor of greater odds of drug use compared to heterosexual identity-behavior
concordant women.
Risk behaviors among heterosexually identified discordant women
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Elevated health risk behaviors among heterosexually identified discordant women might
be considered in the context of internalized homophobia and resultant concealment of same-sex
desires and experiences.76–79 Women who identify as heterosexual and have sexual experiences
with and attractions for other women may overcompensate for such desires by engaging in
disproportionally high levels of STI/HIV-related sexual risk behavior with male partners. By
asserting their heterosexuality, women may be attempting to conceal their same-sex desires.72,77–
80

Furthermore, heterosexually identified women with identity-behavior or identity-attraction

discordance may experience psychological unrest as a result of concealing their sexuality, thus
leading some women to abuse substances to manage internalized homophobia and supress their
same-sex behavior and attractions.77–79
Alternatively, heterosexually identified women’s sexual behavior with other women may
be representative of sexual experimentation in general, including the potential for high risk sex
with men.5 Particularly among adolescents, sexuality is often in flux and may evolve within short
timeframes; thus, while a woman may self-label as heterosexual within a cross-sectional survey
such as the NSFG, she may report having had female partners within the previous year at a time
when she may have self-identified as lesbian, gay, bisexual, or something else.81Although this
analysis adjusted for age, it is possible that the elevated risk behaviors among heterosexually
identified discordant women may represent a period of experimentation rather than risk as a
response to stigma or stress.
Risk behaviors among lesbian identified discordant women
Lesbian identified women’s discordance may also be representative of periods of
experimentation and sexual fluidity; however, concealment may also play a role in lesbian
identified discordant women’s disproportionate levels of substance use. Lesbian identified
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women who have sex with men may hold onto a lesbian label rather than assuming a bisexual
identity in order to avoid stigmatization from other lesbian identified women and thus may
conceal desires for men to preserve their lesbian identity. Openly identifying as bisexual may
mean exclusion from lesbian communities who have sometimes rejected expressions of
bisexuality as merely experimental rather than a representative of a commitment to a sexual
minority community and/or identity.80 If lesbian identified women’s sex with men truly
represents concealment of bisexuality, then such discordance could also manifest as a negative
self-image and higher levels of binge drinking or drug use as a coping mechanism.77–80 An
alternative explanation of lesbian identified discordant women’s substance use may be that
elevated rates of binge drinking are facilitating sexual experiences with male partners while
under the influence of alcohol that would not occur in the context of sobriety.
Lesbian identified discordant women’s sexual risk behavior with men may also be
understood in terms of inaccurate risk perception by virtue of their lesbian identity. For example,
lesbian identified women in a qualitative study expressed the belief that “real” lesbians are
automatically protected from STIs because of the common belief that lesbians have lower risk of
contracting STIs when they have female sex partners, regardless of their actual sexual behavior
with men.30 This may also indicate that lesbian identified women are not receiving appropriate
sex education. Sexual health programs in many public high schools focus on penile-vaginal
intercourse within the context of heterosexual relationships, while overlooking the sexual health
needs of lesbian identified women who may have sex with men on occasion.82
Attraction-behavior discordance as a predictor of risk behaviors
Attraction-behavior discordance has not been previously examined in relation to health
outcomes, yet our findings suggest that attraction-behavior discordance is also an important
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predictor of health risk behaviors. In models that explored outcomes in terms of attractionbehavior concordance/discordance, women who reported exclusive attraction to females and who
had at least one male partner in the past year (attraction-behavior discordance) also had elevated
odds of drug use compared to those with exclusive attraction to females and attraction-behavior
concordance. Women who reported exclusive attraction to males who had at least one female
partner in the past year (attraction-behavior discordant women) had significantly elevated odds
of sexual risk behavior, binge drinking, drug use, and STI treatment compared to those who
reported exclusive attraction to males and who did not have any female partners (attractionbehavior concordant women) in the previous year. Moreover, women exclusively attracted to
males with attraction-behavior discordance emerged with higher odds of STI treatment, binge
drinking, and drug use than women who reported attraction to both males and females when both
groups were compared to women with exclusive male attraction and exclusively male partners.
When models adjusted for indicators of both identity-behavior and attraction-behavior
discordance, however, only reporting attraction to both males and females (with any partner type,
regardless of identity) remained a significant predictor of all four of the examined health risk
behaviors—sexual risk behavior, STI treatment, illicit drug use, and binge drinking. Identitybehavior discordance among heterosexually identified women was no longer significantly
associated with STI treatment, but continued to predict sexual risk behavior, binge drinking, and
drug use after adjusting for attraction-behavior discordance, and bisexual identity within the
identity-behavior discordance category no longer predicted increased odds of drug use, sexual
risk behavior, or STI treatment.
Given that attraction-behavior discordance was no longer a predictor of health risk
behaviors among women who expressed exclusive attraction to males after adjusting for identity-
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behavior discordance, this suggests that identity-behavior discordance may be a more important
independent driver of the specific mechanisms that contribute to health risk behaviors for
heterosexually identified discordant women. While heterosexually identified discordant women
may be confronting a negative self-concept that can lead to sexual risk behavior72,77–80 and
elevated levels of drinking and drug use to suppress their same-sex desires,77–79 they may not
encounter the discriminatory environments or be targets of hate violence at the same rates as
those who openly self-identify as a sexual minority. Alternatively, heterosexually identified
identity-behavior discordant women may not benefit from the social support that comes with
being part of a close-knit lesbian community. 83 Thus, although heterosexually identified
discordant women may not experience levels of discrimination- and stigma-related stress that are
comparable to those of self-identified lesbian or bisexual women, they may also have more
limited access to social support resources,58 which can lead to negative health outcomes.
After adjusting for attraction-behavior discordance, lesbian identified women with
identity-behavior discordance also continued to have elevated odds of binge drinking but not
drug use. As discussed above, higher levels of binge drinking among lesbian identified women
who have sex with men may mean that this group is also more likely to engage in sex under the
influence of drugs and/or alcohol and sex with partners who would not be sought out while
sober. In final adjusted models, women reporting exclusive attraction to females with attractionbehavior discordance continued to have greater odds of drug use but not binge drinking
compared to exclusively heterosexual concordant groups. Moreover, lesbian identified women
with identity-behavior concordance no longer had elevated odds of binge drinking or drug use.
The larger issue for lesbian identified women may be their enacted sexual risk behaviors with
men rather than their sexual minority identity. This hypothesis is in line with previous research
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findings that lesbian identified women are more likely to suffer from negative consequences of
heavy drinking—such as HIV and STI-related sexual risk behavior—than bisexually identified
women who drink at the same level.52
Changes in the associations between discordance and health risk behaviors over time
In final adjusted models examining binge drinking and STI treatment, we did not find
significant interaction between any of the concordance/discordance indicators and survey cycle;
however, there was significant interaction between bisexual identity and survey cycle (within the
identity-behavior concordance/discordance category) as well as bisexual attraction and survey
cycle (within the attraction-behavior concordance/discordance category) in final adjusted models
exploring sexual risk behavior as the outcome. Discordance, however, showed no significant
interaction with NSFG survey cycle. In stratified models examining sexual risk behavior,
bisexual identity moved from predicting about two times odds of sexual risk behavior in 2002 to
24% lower odds in 2006-2010, to 49% higher odds in 2011-2013. The association was only
significant in the 2002 cycle. Bisexual attraction was similarly variable across survey cycles,
predicting 6% lower odds of sexual risk behavior in 2002, nearly two times greater the odds of
sexual risk in 2006-2010, and about 5% increased odds in 2011-2013; however, the association
was only significant in the 2006-2010 cycle. The lack of a clear trend in the association between
bisexual identity and sexual risk behavior—as well as bisexual attraction and sexual risk
behavior—across NSFG survey cycle precludes our ability to make assumptions about these
stratified models. Low statistical power in the stratified models could account for the lack of
conclusive findings (Type 2 error).
Although we did not find significant interaction between heterosexual identity-behavior
discordance and survey cycle in the final adjusted models examining sexual risk behavior, it is
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important to note that in stratified models, this type of discordance predicted increasingly
elevated odds of sexual risk behavior across survey cycle. Despite the fact that policy changes—
such as the passage of marriage equality in 201563—reflect progressively increasing support for
sexual minorities and their same-sex relationships, the mainstream media’s representations of
women’s same-sex desires tend to be for the benefit of heterosexual men rather than celebrating
women’s relationships with other women.5 For example, in the popular 2008 song, “I Kissed A
Girl”, Katy Perry sings, “I kissed a girl just to try it / I hope my boyfriend don't mind it.”
Although the media depicts positive imagery of women’s same-sex experimentation and
promotion of women’s sexual freedom, women’s heterosexuality continues to be privileged over
homosexuality, propelling women toward heterosexual identity and relationships as the
ultimately ideal choice.84 As such, women who self-label as heterosexual and engage in sex with
women may continue to feel stigmatized if their sexual desires for women are not serving to
reinforce their heterosexuality.5 In order to deny such sexual desires, some women may engage
in “heterosexual immersion”, which may involve disproportionally high levels of STI/HIVrelated sexual risk behavior with male partners.54
In addition to stratifying the final adjusted model examining sexual risk behavior, we also
stratified the final model looking at drug use given the significant interaction between
heterosexual identity-behavior discordance and NSFG survey cycle. Although heterosexual
identity-behavior discordance continued to predict elevated odds of drug use across each NSFG
survey cycle, the association attenuated between the 2002 and 2011-2013 cycles. As the media
continues to propagate images of heterosexual women who dabble in same-sex sexual behavior
for the sexual enjoyment of men,84 both admission of discordance and STI/HIV-related sexual
risk behaviors with men may also become increasingly common for this group. The shame
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previously associated with same-sex sexual experimentation, however, may have become less
prominent in more recent years, thus diminishing the need for substance use as a coping
mechanism77–80 and potentially explaining the decreased association between heterosexual
identity-behavior discordance and drug use.
Finally, although there was no significant interaction between lesbian identity-behavior
discordance and survey cycle, lesbian identity-behavior discordance moved from being
protective against drug use in 2002 to predicting increased odds of drug use in later survey
cycles. By contrast, lesbian identity-behavior concordance was associated with lower odds of
drug use both in the 2002 and 2011-2013 cycles. Although stratified models may have low
statistical power, particularly for lesbian identified groups, it is important to consider how
discordance among lesbian identified women continues to predict substance use even in the
context of a changing policy environment. It is possible that with the passage of marriage
equality, sexual fluidity among self-labeled sexual minority women may be viewed as less
permissible as monogamous, committed relationships are increasingly celebrated among both
sexual minorities and heterosexual individuals. As a result, lesbian identified women who
occasionally have sex with men may feel an increasing desire to conceal their behaviors in order
to conform with mainstream ideals of lesbian identity and lesbian relationships. As we have
noted, concealment can enhance minority stress and in turn, drug use as a coping response.85
LIMITATIONS
This investigation has several limitations that should be taken into account when
interpreting these findings. All data were collected via self-report, including data regarding
sexual behavior, illicit drug use, and STI treatment. Although using ACASI may more
effectively gather data on sensitive topics like sexual behavior and substance use,72,86,87 NSFG
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respondents may not have had accurate information or recall regarding STI treatment history or
may have offered socially desirable responses to questions about sexual behavior and substance
use for fear of admitting to stigmatized behavior.5
Additionally, although the NSFG is a large national health survey and this analysis
included a sample of 25,523 women, sample sizes were small for sexual minority women and
those with sexuality discordance. This inhibited a more comprehensive analysis of specific
STI/HIV-related risk behaviors and particular classes of illicit drug use by discordance,
particularly among lesbian identified women who reported past-year sex with men or attraction
to men, and among women expressing exclusive attraction to women and male sex partners in
the past year. The failure to find significant associations for some groups of discordant women in
the final adjusted models might be due to low statistical power (Type 2 error). Additionally, due
to the multiple analyses conducted, some associations found could be Type 1 errors.
Since the NSFG includes data on a nationally representative sample of the U.S.
population and population weights to adjust the sample to the age, sex and race/ethnicity of the
population based on the U.S. census, the findings from this study should be pertinent to the U.S.
population; however, findings are less likely to apply to other individuals who have varying
levels of acceptance or stigma associated with sexual minority status.88 Although the NSFG
includes weights for non-response and probability of selection, the data were not weighted on
sexual orientation since there are no existing population-level data on this variable. If some
sexual minorities are less likely to participate in the survey over concerns about confidentiality
and stigma, the results may not be generalizable.
As described above, this analysis also holds limitations due to the fact that the NSFG
question on marital/cohabitation status does not formally assess same-sex partnerships. Since the
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association between heterosexual identity-behavior discordance and sexual risk behavior was no
longer significant after leaving marital/cohabitation status out of the final adjusted model, this
suggests that the associations are not overly robust. Moreover, because marriage equality became
legal at the national level in 2015 and at a state level in some states preceding 2015, and since
marriage appears to mitigate health risks such as substance use,89 future research may consider
differences in health outcomes for sexual minority women who are married or partnered
compared to those who are not.
Another limitation was that we were not able to account for coerced or forced sexual
encounters, which could have also contributed to discordance. Although the NSFG asks female
participants whether participants have ever been forced to have vaginal intercourse with a male,
only participants aged 18 and over were asked this question, and female participants were not
asked about forced sex with other women; thus, we could not have accounted for discordance
among heterosexually identified or male-only attracted women as a result of sexual assault or
rape, nor could we have explored discordance due to forced sex among participants under the age
of 18.
Finally, a further limitation to this study may be how we classified the phenomenon of
discordance and the fact that we were working with a cross-sectional survey. Although the
current MSOAM model generally recommends limiting sexual orientation assessments to pastyear sexual behavior in order to acknowledge sexual fluidity over time, we were not able to
examine how sexuality may evolve within timeframes briefer than one year. Lifetime sexual
behaviors may also be important to assess depending upon the objectives of the study. Perhaps
cumulative experiences of minority stress and concealment are relevant for understanding risky
substance use and sexual risk behavior, but this may depend upon women’s access to social
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support resources, healthy coping mechanisms,56 and current social environments that either
support or restrict health risk behaviors.58
Despite these limitations, this study compares discordant women and concordant sexual
minority women to concordant non-sexual minority women using comprehensive measurement
methods that include three aspects of sexual orientation, which we feel is an important
supplement to previous methods that either used only one definition of sexual minority status or
restricted discordance to that of heterosexually identified individuals and did not consider
attraction as an element of discordance. We were also able to examine discordance among
lesbian identified women and those reporting exclusive attraction to females for some health
behavior outcomes, groups that have previously been excluded from studies of discordance and
health outcomes. Additionally, the current study provides a unique opportunity to examine
changes in self-reported discordance and its association with risk behavior in an evolving
political climate, which may have tempered the negative health outcomes associated with
minority stress for some groups of women.
CONCLUSIONS
We found that the prevalence of sexual orientation discordance among women has
changed over time; nevertheless, certain discordance categories were associated with elevated
odds of sexual risk behavior,5,14,29,31 STIs,32 and substance use.33–39 Although investigations have
explored sexual risk behavior among WSW and identity-behavior discordance as it relates to
WSW health outcomes, more research is needed to expand upon findings that are now largely
outdated. Since discriminatory policies and hostile environments (such as states with antimarriage equality laws) have contributed to elevated stress among LGB individuals that can
manifest as sexual risk taking and substance abuse, updated research should explore changes in
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the mechanisms behind such risk behaviors given recent nationwide policy changes such as
marriage equality.
Moreover, few investigations have explored sexual health and substance use disparities
among lesbian identified WSWM. Like non-gay-identified MSMW, lesbian identified WSWM
may constitute a bridge population for STI transmission between their male and female partners.
Tailored prevention strategies ought to address both the association between substance use and
sexual risk behavior among WSW, as well as the variations in WSW sexual risk behavior by
partner type and sexual identity. Recognizing the complexities of women's sexual orientation
would facilitate development of clinically tested, WSW-centered STI and substance abuse
prevention programs that extend stereotypical archetypes of heterosexual and lesbian/bisexually
identified women.
Although challenging to measure all three elements of sexual orientation, research on
sexual minority women should account for components of sexual behavior and attraction—in
addition to sexual identity—in order to gain a comprehensive understanding of how discordance
is associated with women’s health risk behaviors. As policies and public opinions represent
growing support for sexual minorities, sexual minorities may experience lessening stigma and
discrimination, minority stress, and subsequent health risk behaviors.4 This study found
decreases in drug use for heterosexually identified identity-behavior discordant women, but odds
of sexual risk behaviors remained elevated for this group over time. Future research may also
consider how media representations of women continue to perpetuate women with same-sex
desires as sexualized objects that serve to stimulate heterosexual men. Moreover, lesbian
identified identity-behavior discordant women continued to have elevated odds of drug use in
later survey cycles. In order to truly alleviate the negative impact of minority stress on women’s
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health, women’s right to freedom of sexual expression and allowance for sexual fluidity over
time should be highlighted both in the media and the public health sector.
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TABLES – CHAPTER 3
Table 1. Multidimensional Sexual Orientation Analysis Matrix (MSOAM)71
Sexual
Orientation

Heterosexual/Straight
Identity

Lesbian/Gay
Identity

Exclusive Past-Year
Female Partners

Both Male & Female
Past-Year Partners

Exclusive Past-Year
Male Partners

Heterosexual/
Straight
Identity

1A. Identity/Behavior
Discordance

1A. Identity/Behavior
Discordance

1C. Identity/Behavior
Concordance

Lesbian/Gay
Identity

1C. Identity/Behavior
Concordance

1B. Identity/Behavior
Discordance

1D. Identity/Behavior
Discordance

Bisexual
Identity

(Compare bisexually
identified/any partner
type to 1A-1D)

(Compare bisexually
identified/any partner
type to 1A-1D)

(Compare bisexually
identified/any partner
type to 1A-1D)

3D.
Attraction/Behavior
Concordance

3B.
Attraction/Behavior
Discordance

3B.
Attraction/Behavior
Discordance

3A.
Attraction/Behavior
Discordance

3A.
Attraction/Behavior
Discordance

3C.
Attraction/Behavior
Concordance

(Compare attraction
to males &
females/any partner
type to other
categories)

(Compare attraction
to males &
females/any partner
type to other
categories)

(Compare attraction
to males &
females/any partner
type to other
categories)

Exclusive
Attraction to
Females

2A. Identity/Attraction
Discordance

2D.
Identity/Attraction
Concordance

Exclusive
Attraction to
Males

2C. Identity/Attraction
Concordance

2B.
Identity/Attraction
Discordance

2A. Identity/Attraction
Discordance

2B.
Identity/Attraction
Discordance

Attraction to
Both Males
& Females

1 - Identity-(Past-Year) Behavior Concordance/Discordance
A. Heterosexual, ≥1 female partner(s) (discordant)
B. Lesbian, ≥1 male partner(s) (discordant)
C. Heterosexual, Exclusive male partners (concordant)
D. Lesbian, Exclusive female partners (concordant)
E. Bisexual, any partner type

Bisexual Identity

(Compare
bisexually
identified/any
attraction to 2A2D)
(Compare
bisexually
identified/any
attraction to 2A2D)
(Compare
bisexually
identified/any
attraction to 2A2D)

2 - Identity-Attraction Concordance/Discordance
A. Heterosexual, any attraction to females (discordant)
B. Lesbian, any attraction to males (discordant)
C. Heterosexual, no attraction to females (concordant)
D. Lesbian, no attraction to males (concordant)
E. Bisexual, any attraction

3 - Attraction-(Past-Year) Behavior Concordance/Discordance
A. Exclusive attraction to males, ≥1 female partner(s) (discordant)
B. Exclusive attraction to females, ≥1 male partner(s) (discordant)
C. Exclusive attraction to males, Exclusive male partners (concordant)
D. Exclusive attraction to females, Exclusive female partners (concordant)
E. Attraction to males & females, any partner type
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Table 2. Demographic Characteristics & Risk Behavior, NSFG 2002-2013, Females Aged 15-44 Years**
Identity-Behavior Discordance/Concordance
Full Sample
Discordant
Concordant
Heterosexual
Heterosexual
Lesbian
Identity - ≥ 1 Past- Lesbian Identity - ≥
Identity - 0 PastIdentity - 0
Year Female
1 Past-Year Male
Year Female
Past-Year
25,523
Partner(s)
Partner(s)
Partners
Male Partners
%
%
%
Orientation
Orientation
Orientation
n
Category
n
Category
n
Category
n
%
TOTAL Discordance/Concordance
430
2.21
97
31.07
18,281
97.79
206 68.93
Demographic Characteristics
M
SE
M
SE
M
SE
M
SE
M
SE
Age (continuous)
29.70
0.11
26.56
0.54 27.86
1.04
31.35
0.11 30.90 0.81
n
%
n
%
n
%
n
%
n
%
Race & Ethnicity
Hispanic (any race)
5,770 17.16
79
1.60
27
0.47
4,133
93.85
30 0.63
Non-Hispanic White
13,024 61.99
239
2.21
31
0.24
9,437
91.60
122 0.89
Non-Hispanic Black
5,292 14.35
99
2.49
29
0.71
3,782
91.40
50 0.99
Non-Hispanic Other Race
1,437
6.50
14
0.95
10
0.99
929
91.06
4 0.89
Education level
No high school degree
6,385 21.42
121
3.02
31
0.68
3,428
87.61
31 0.78
High school degree or GED
6,641 25.67
134
2.32
36
0.55
5,000
91.03
50 0.70
Some college or Associate's degree
7,195 28.92
132
2.34
20
0.25
5,502
91.48
72 1.03
Bachelor's degree or higher
5,302 23.99
43
0.96
10
0.21
4,351
95.86
53 0.88
Married to/living with opposite-sex partner
11,708 53.60
123
1.20
27
0.23 10,607
95.31
3 0.05
Health Risk Behaviors, Past 12 Months
Any past-year STI/HIV related sexual risk behavior 15,763 87.64
367
91.72
67
82.66 14,462
87.43
0 0.00
Received medication for STIs in the past 12 months 1,185
3.86
57
11.33
11
6.89
907
4.04
3 1.32
Substance Use
Binge drinking once a month or more
3,045 15.51
144
36.38
20
36.61
2,256
14.53
47 27.05
Any drug use (including marijuana)
4,496 15.94
243
51.54
32
28.60
3,056
14.81
66 25.73

Bisexual

Bisexual Identity Any Partner Type
%
Total
p**
n
Population
1,070
4.76
-M
SE
pⱡ
26.86
0.42 <.0001
n
%
p**
0.001
179
3.44
607
5.06
222
4.42
62
6.11
<.0001
311
7.92
312
5.39
324
4.90
123
2.09
398
3.20 <.0001
p**
819
89.56 0.072
101
7.31 <.0001
242
496

30.83 <.0001
43.68 <.0001
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Table 2. Continued
Full Sample

25,523

TOTAL Discordance/Concordance
Demographic Characteristics
Age (continuous)

M
29.70
n

Race & Ethnicity
Hispanic (any race)
5,770
Non-Hispanic White
13,024
Non-Hispanic Black
5,292
Non-Hispanic Other Race
1,437
Education level
No high school degree
6,385
High school degree or GED
6,641
Some college or Associate's degree
7,195
Bachelor's degree or higher
5,302
Married to/living with opposite-sex partner
11,708
Health Risk Behaviors, Past 12 Months
Any past-year STI/HIV related sexual risk behavior 15,763
Received medication for STIs in the past 12 months 1,185
Substance Use
Binge drinking once a month or more
3,045
Any drug use (including marijuana)
4,496

Identity-Attraction Discordance/Concordance
Concordant
Lesbian
Heterosexual
Identity Identity - Any
Lesbian Identity Heterosexual
Only
Attraction to
Any Attraction to
Identity-Only
Attracted to
Females
Males
Attracted to Males
Females
%
%
%
Orientation
Orientation
Orientation
n
Category
n
Category
n
Category
n
%
2,608
11.28
182
48.58 20,331
88.72
184 51.42
Discordant

SE
0.11
%

M
28.62
n

SE

17.16
61.99
14.35
6.50

442
1,636
389
141

7.91
12.13
7.45
10.32

43
90
40
9

0.66
0.51
0.76
1.11

21.42
25.67
28.92
23.99
53.60

469
621
840
678
1,174

7.61
10.55
11.90
11.78
10.50

46
43
52
41
22

87.64
3.86

1,935
189

89.02
6.20

15.51
15.94

526
917

21.77
32.73

0.23
%

M
28.59
n

SE

p**
-pⱡ
0.360
p**
<.0001

0.12

SE
0.82
%

M
26.25
n

SE
0.36
%

4,710
10,211
4,320
1,090

87.50
82.14
86.83
83.67

25
103
51
5

0.42
0.68
0.88
0.36

211
676
238
65

3.52
4.55
4.08
4.54

0.73
0.64
0.56
0.53
0.21

5,007
5,258
5,753
4,313
9,666

85.00
83.20
85.52
84.93
86.16

33
58
53
40
6

0.44
0.68
0.70
0.70
0.07

391
325
339
135
387

53
7

83.13
1.61

12,863
822

87.37
3.34

9 70.41
6 3.05

807
104

<.0001
6.21
4.92
4.33
2.06
3.07 <.0001
p**
89.35 0.192
6.99 <.0001

32
54

28.52
27.29

2,076
2,788

13.20
12.32

48 32.79
65 30.00

251
532

29.72 <.0001
41.86 <.0001

0.86

SE

Bisexual Identity Any Attraction
%
Total
n
Population
1,190
4.31

M
29.83
n

%

M
30.08
n

Bisexual

%
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Table 2. Continued
Attraction-Behavior Discordance/Concordance
Full Sample

25,523

TOTAL Discordance/Concordance
Demographic Characteristics
Age (continuous)

M
29.70
n

Race & Ethnicity
Hispanic (any race)
5,770
Non-Hispanic White
13,024
Non-Hispanic Black
5,292
Non-Hispanic Other Race
1,437
Education level
No high school degree
6,385
High school degree or GED
6,641
Some college or Associate's degree
7,195
Bachelor's degree or higher
5,302
Married to/living with opposite-sex partner
11,708
Health Risk Behaviors, Past 12 Months
Any past-year STI/HIV related sexual risk behavior 15,763
Received medication for STIs in the past 12 months 1,185
Substance Use
Binge drinking once a month or more
3,045
Any drug use (including marijuana)
4,496
ⱡ
Results are based on a t-test from linear regression models
*Results are based on Rao-Scott Modified Chi Square Tests
**Total N may not add up to 100% due to missing variables.

SE
0.11
%

Discordant
Only Attracted to Only Attracted to
Males - ≥ 1 Past- Females - ≥ 1 PastYear Female
Year Male
Partner(s)
Partner(s)
%
%
Orientation
Orientation
n
Category
n
Category
192
1.09
49
22.79
M
SE
M
SE
25.10
0.70 29.94
1.49
n
%
n
%

Concordant
Only Attracted to
Only
Males - 0 PastAttracted to
Year Female
Females - 0
Partners
Past-Year
%
Orientation
n
Category
n
%
16,553
98.91
135 77.21
M
SE
M
SE
31.57
0.11 30.80 0.93
n
%
n
%

17.16
61.99
14.35
6.50

34
99
51
8

0.64
0.96
1.14
0.51

15
12
20
2

0.34
0.07
0.39
0.20

3,928
8,195
3,598
832

86.85
80.02
85.75
83.29

17
79
37
2

0.33
0.63
0.74
0.22

21.42
25.67
28.92
23.99
53.60

62
65
50
15
56

1.87
0.81
1.03
0.28
0.52

17
19
12
1
21

0.27
0.27
0.14
0.04
0.12

3,283
4,629
4,867
3,774
9,671

81.45
82.27
80.46
84.51
85.74

21
41
46
27
3

0.41
0.48
0.73
0.58
0.05

87.64
3.86

165
28

92.02
11.51

34
8

77.70
15.66

12,959
775

87.36
3.86

0
2

0.00
1.50

15.51
15.94

58
98

34.65
46.59

12
17

32.42
28.06

1,880
2,376

13.84
12.73

34 30.65
43 25.08

Attraction to Males
& Females
Attracted to Males
& Females - Any
Partner Type
%
Total
p**
n
Population
3,427
16.17
-M
SE
pⱡ
28.48
0.19 <.0001
n
%
p**
<.0001
566
11.83
2,142
18.31
557
11.98
162
15.79
<.0001
678
16.01
875
16.17
1,105
17.64
769
14.59
1,556
13.57 <.0001
p**
2,771
89.08 0.043
283
6.84 <.0001
764
1,399

24.83 <.0001
36.87 <.0001
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Table 3. Sexual Orientation & Past-Year Risk Behaviors by NSFG Survey Cycle, NSFG 2002-2013, Females Aged 15-44 Years**
Full Sample
2002
2006-2010
25,523
7,643
12,279
%
Orientation % Total
% Total
% Total
n
Category
Pop
n
Pop
n
Pop
Sexual Identity-Behavior Concordance/Discordanceⱡ
Heterosexual identity; Identity-Behavior Concordance
18,281
97.79
91.92
5478
93.26
8836
92.45
Lesbian identity; Identity-Behavior Concordance
206
68.93
0.86
41
0.69
112
0.76
Heterosexual identity; Identity-Behavior Discordance
430
2.21
2.07
118
1.99
204
1.80
Lesbian identity; Identity-Behavior Discordance
97
31.07
0.39
40
0.66
40
0.33
Bisexual Identity; Male, Female, or Both Partners
1,070
-4.76
224
3.39
515
4.66
Sexual Identity-Attraction Concordance/Discordanceⱡⱡ
Heterosexual identity; Identity-Attraction Concordance
20,331
88.72
83.79
6075
86.21
9865
83.56
Lesbian Identity; Identity-Attraction Concordance
184
51.42
0.64
38
0.53
105
0.64
Heterosexual Identity; Identity-Attraction Discordance
2,608
11.28
1.65
664
9.23
1328
11.04
Lesbian Identity; Identity-Attraction Discordance
182
48.58
0.61
58
0.78
86
0.56
Bisexual identity; Attraction to Males, Females, or Both
1,190
-4.31
Sexual Attraction-Behavior Concordance/Discordanceⱡ
Only Attracted to Males; Attraction-Behavior Concordance
16,553
98.91
82.18
5,234
84.87
7,838
81.92
Only Attracted to Females; Attraction-Behavior Concordance
135
77.21
0.57
31
0.51
72
0.47
Only Attracted to Males; Attraction-Behavior Discordance
192
1.09
0.91
57
0.95
78
0.61
Only Attracted to Females; Attraction-Behavior Discordance
49
22.79
0.17
17
0.21
24
0.18
Attracted to both; Male, Female, or Both Partners
3,427
-16.17
849
13.45
1,715
16.82
Health Risk Behaviors, Past 12 Months
Any past-year STI/HIV related sexual risk behavior
15,763
-87.64
4,918
89.43
7,576
86.09
Received STI tx in the past 12 months
1,185
-3.86
310
3.38
591
4.00
Substance Use
Binge drinking once a month or more
3,045
-15.51
951
16.87
1,542
16.95
Any drug use (including marijuana)
4,496
-15.94
1,308
16.39
2,220
16.63
*Results are based on Rao-Scott Modified Chi Square Tests
**Total N may not add up to 100% due to missing variables.
ⱡNo past-year partners/no partners ever coded as missing
ⱡⱡAttraction of "Not Sure" coded as missing

2011-2013
5,601
n

% Total
Pop

p*

2967
53
108
17
331

90.09
1.13
2.42
0.18
6.18

0.000
0.140
0.290
0.001
<.0001

4391
41
616
38

81.70
0.75
11.62
0.49

<.0001
0.54
0.003
0.124

3,481
32
57
8
863

79.69
0.77
1.16
0.11
18.30

<.0001
0.370
0.090
0.363
<.0001

3,602
284

87.64
4.20

0.002
0.150

552
968

12.76
14.80

<.0001
0.150
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Table 4. Unadjusted Regression Models, Health Risk Behaviors, NSFG 2002-2013, Females Aged 15-44 Years
STI/HIV Sexual Risk
STI Treatment
%
OR
%
OR
%
Concordance/Discordance
95% CI
p
95% CI
p
n = 18,023
n = 19,767
Identity-Behavior
Heterosexual Concordancea
4.04
14.81
87.4 1.00
-1.00
Lesbian Concordance
---- ------- ---- 25.73
Hetero. Discordance
91.72 1.59 1.03 -- 2.47 0.037 11.33 3.04 1.83 -- 5.02 <.0001 51.54
Lesbian Discordance
---- ------- ---- 28.60
Bisexual; Any Behavior
7.31
89.56 1.23 0.91 -- 1.68 0.184
1.87 1.34 -- 2.62 0.000 43.68
n = 17,967
n = 24,107
Identity-Attraction
a
Heterosexual Concordance
87.37 1.00
3.34 1.00
12.32
Lesbian Concordance
---- ------- ---- 30.00
Hetero. Discordance
89.02 1.17 0.95 -- 1.45 0.145
6.20 1.91 1.45 -- 2.51 <.0001 32.73
Lesbian Discordance
---- ------- ---- 27.29
Bisexual; Any Attraction
Attraction-Behavior
Attract. Males, Concordancea
Attract. Females, Concordance
Attract. Males, Discordance
Attract. Females, Discordance
Attracted to Both; Any Behavior
a
Reference category

89.35
-92.02
-87.36
-89.08

1.21 0.89 -- 1.65 0.223
--- ---1.00
--- ---1.67 0.92 -- 3.02 0.091
--- ---1.18 0.99 -- 1.42 0.072

6.92 2.15 1.54 -- 3.00 <.0001
n = 20,157
3.86 1.00
---- ---11.51 3.24 1.66 -- 6.30 0.001
---- ---6.84 1.83 1.44 -- 2.32 <.0001

43.52
12.73
25.08
46.59
28.06
36.87

Illicit Drug Use
OR
95% CI
n = 20,053
1.00
1.99 1.32 -- 3.01
6.12 4.27 -- 8.77
2.30 1.22 -- 4.39
4.46 3.64 -- 5.47
n = 24,454
1.00
-3.05 1.99
4.67
3.46 3.02 -- 3.97
2.67 1.68 -- 4.26
5.12 4.29 -- 6.12
n = 20,325
1.00
2.30 1.35 -- 3.89
5.98 3.62 -- 9.88
2.68 1.26 -- 5.67
4.01 3.55 -- 4.52

Binge Drinking
OR
95% CI
n = 15,877

p

%

0.001
<.0001
0.011
<.0001

36.38
36.61
14.53
27.05
30.83

3.36
3.40
1.00
2.18
2.62

2.38 -- 4.76 <.0001
1.64 -- 7.05 0.001

<.0001
<.0001
<.0001
<.0001

21.77
28.52
13.20
32.79
29.72

1.83
2.62
1.00
3.21
2.78

1.54 -- 2.17 <.0001
1.49 -- 4.61 0.001

0.002
<.0001
0.010
<.0001

p

1.27 -- 3.75 0.005
2.06 -- 3.33 <.0001
n = 18,413

1.83 -- 5.60
2.24 -- 3.45
n = 15,921
24.65 3.30 1.86 -- 5.87
32.42 2.99 1.24 -- 7.21
13.84 1.00
30.65 2.75 1.36 -- 5.56
2.06 1.77 -- 2.39

<.0001
<.0001
<.0001
0.015
0.005
<.0001
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Table 4. Continued
Survey Cycles
2002 a

STI/HIV Sexual Risk
%
OR
95% CI
n = 18,526

1.00
0.73 0.63 -- 0.85 <.0001
0.84 0.70 -- 1.01 0.058
n = 18,526

2006-2010
2011-2013
Age (continuous)
Race & Ethnicity
Hispanic (any race)
Non-Hispanic Black
Non-Hispanic Other Race
Non-Hispanic White a

p

M
31.11 1.05 1.04 -- 1.06 <.0001
n = 18,526

%

STI Treatment
OR
95% CI
n = 25,372

p

3.38
4.00
4.20
M
27.41

1.00
1.19 1.00 -- 1.43 0.055
1.25 0.98 -- 1.60 0.069
n = 25,372
0.97 0.96 -- 0.98 <.0001
n = 25,372

%

Illicit Drug Use
OR
95% CI
n = 25,383

p

16.39 1.00
16.6
1 0.89 -- 1.16 0.797
14.8 0.9 0.76 -- 1.04 0.140
n = 25,383
M
25.8 0.94 0.93 -- 0.94 <.0001
n = 25,383

%

Binge Drinking
OR
95% CI
n = 18,903

p

16.87 1.00
17 1.01 0.86 -- 1.17 0.942
12.8 0.72 0.61 -- 0.86 0.000
n = 18,903
M
27.4
1 0.9 -- 0.96 <.0001
n = 18,903

86.75
88.73
85.93
83.03

0.83 0.70 -- 0.98 0.029
0.78 0.66 -- 0.91 0.002
0.62 0.49 -- 0.79 0.000
1.00
n = 18,526

3.87
3.22
6.50
4.16

1.21 0.94 -- 1.55 0.133
2.09 1.72 -- 2.54 <.0001
1.30 0.82 -- 2.07 0.263
1.00
-n = 25,372

11.8
16.90
13.1
17.2

0.64 0.56 -- 0.74 <.0001
0.98 0.87 -- 1.10 0.743
0.73 0.56 -- 0.94 0.014
1.00
n = 25,383

14.57
13.4
11.8
16.45

0.87 0.74 -- 1.01
0.79 0.66 -- 0.94
0.68 0.52 -- 0.88
1.00
n = 18,903

85.79
89.86
87.34
87.07
Married to/living with opposite-sex partner
Yes
91.52
No a
80.88
a
Reference category

0.90 0.76 -- 1.06 0.202
1.32 1.09 -- 1.59 0.005
1.02 0.88 -- 1.19 0.759
1.00
n = 18,526

4.96
4.15
3.85
2.59

1.96 1.43 -- 2.68 <.0001
1.63 1.19 -- 2.23 0.003
1.50 1.06 -- 2.13 0.022
1.00
n = 25,372

19.4
17
17.5
9.91

2.18 1.87 -- 2.55 <.0001
1.87 1.61 -- 2.16 <.0001
1.92 1.67 -- 2.22 <.0001
1.00
n = 25,383

16.59
18.08
17.46
10.16

1.76 1.44 -- 2.14 <.0001
1.95 1.61 -- 2.37 <.0001
1.87 1.58 -- 2.22 <.0001
1.00
n = 18,903

2.19 1.92 -- 2.49 <.0001
1.00

2.86 0.56 0.46 -- 0.68 <.0001
5.02 1.00

Education level
No high school degree
High school degree or GED
Some college/Associate's degree
Bachelor's degree or higher a

10.7 0.42 0.38 -- 0.47 <.0001
1.00

0.07
0.01
0.00

11.2 0.48 0.43 -- 0.54 <.0001
20.7 1.00
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Table 5. Any Past-Year STI/HIV-related sexual risk behavior, NSFG 2002-2013, Females Aged 15-44 Years
n = 18,023
n = 17,967
n = 18,299
n = 17,897
Model
Model
Model
Model
A1
B1
C1
D1
Concordance/Discordance
AOR
95% CI
p
AOR
95% CI
p
AOR
95% CI
p
AOR
95% CI
p
Identity-Behavior
Heterosexual Concordancea
1.00
1.00
Bisexual, Any Behavior
1.59 1.16 -- 2.16 0.004
1.25 0.88 -- 1.78
0.217
Heterosexual Discordance
2.17 1.38 -- 3.40 0.001
1.75 1.01 -- 3.03
0.047
Identity-Attraction
Heterosexual Concordancea
1.00
Bisexual, Any Attraction
1.55 1.14 -- 2.11 0.005
Heterosexual Discordance
1.33 1.08 -- 1.65 0.009
Attraction-Behavior
Attract. Males, Concordancea
1.00
1.00
Attract. To Both
1.40 1.17 -- 1.69 0.000
1.27 1.03 -- 1.57
0.028
Attract. Males, Discordance
2.33 1.26 -- 4.32 0.007
1.32 0.60 -- 2.92
0.493
Survey Years
2002 a
1.00
1.00
1.00
1.00
2006-2010
0.77 0.66 -- 0.89 0.001
0.76 0.65 -- 0.89 0.001
0.75 0.65 -- 0.88 0.000
0.77 0.66 -- 0.90
0.001
2011-2013
0.87 0.72 -- 1.04 0.114
0.86 0.72 -- 1.03 0.104
0.85 0.71 -- 1.01 0.066
0.86 0.72 -- 1.03
0.091
Age (continuous)
1.03 1.02 -- 1.04 <.0001
1.03 1.02 -- 1.04 <.0001
1.03 1.02 -- 1.04 <.0001
1.03 1.02 -- 1.04 <.0001
Race & Ethnicity
Hispanic (any race)
0.84 0.71 -- 1.01 0.059
0.84 0.70 -- 1.00 0.051
0.85 0.71 -- 1.01 0.069
0.84 0.71 -- 1.01
0.059
Non-Hispanic Black
0.95 0.80 -- 1.12 0.548
0.96 0.81 -- 1.14 0.671
0.99 0.83 -- 1.17 0.862
0.97 0.81 -- 1.15
0.683
Non-Hispanic Other Race
0.65 0.51 -- 0.83 0.001
0.67 0.51 -- 0.87 0.002
0.67 0.52 -- 0.87 0.002
0.65 0.51 -- 0.84
0.001
Non-Hispanic White a
1.00
1.00
1.00
1.00
Education level
No high school degree
1.42 1.18 -- 1.70 0.000
1.48 1.22 -- 1.78 <.0001
1.43 1.19 -- 1.70 <.0001
1.42 1.18 -- 1.71
0.000
High school degree or GED
1.63 1.35 -- 1.96 <.0001
1.66 1.38 -- 2.01 <.0001
1.67 1.39 -- 2.01 <.0001
1.64 1.36 -- 1.98 <.0001
Some college/Associate's degree
1.30 1.11 -- 1.51 0.001
1.32 1.13 -- 1.53 0.000
1.32 1.13 -- 1.54 0.000
1.31 1.12 -- 1.52
0.001
Bachelor's degree or higher a
1.00
1.00
1.00
1.00
Married to/living with opposite-sex partner
Yes
2.34 2.03 -- 2.69 <.0001
2.32 2.02 -- 2.68 <.0001
2.35 2.05 -- 2.71 <.0001
2.36 2.05 -- 2.73 <.0001
No a
1.00
1.00
1.00
1.00
a
Reference category
Model A1. Past-Year STI/HIV Risk by identity-behavior concordance/discordance, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model B1. Past-Year STI/HIV Risk by identity-attraction /concordance/discordance, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model C1. Past-Year STI/HIV Risk by attraction-behavior /concordance/discordance, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model D1. Past-Year STI/HIV Risk adjusted for identity-behavior & attraction-behavior concordance/discordance, age, race/ethnicity, education level, marital/cohabitation status,
and survey cycle
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Table 6. Past-Yeart HIV/STI-Related Sexual Risk Behavior, Model D1 Stratified by NSFG Survey Cycle
n = 5,153
n = 8,679
n = 3,885
2002
2006-2010
2011-2013
Model
Model
Model
D1
D1
D1
Concordance/Discordance
AOR
95% CI
p
AOR
95% CI
p
AOR
95% CI
p
Identity-Behavior
Heterosexual Concordancea
1.00
1.00
1.00
Bisexual, Any Behavior
2.32 1.06 -- 5.08 0.036
0.76 0.45 -- 1.28 0.303
1.49 1.11 -- 7.67 0.189
Heterosexual Discordance
1.48 0.54 -- 4.02 0.447
1.35 0.56 -- 3.25 0.508
2.92 0.69 -- 1.60 0.030
Attraction-Behavior
Attract. Males, Concordancea
1.00
1.00
1.00
Attract. To Both
0.92 0.66 -- 1.29 0.628
1.97 1.45 -- 2.67 <.0001
1.05 0.69 -- 1.60 0.829
Attract. Males, Discordance
1.73 0.49 -- 6.17 0.396
0.97 0.24 -- 3.94 0.969
1.08 0.27 -- 4.40 0.910
Age (continuous)
1.02 1.00 -- 1.04 0.018
1.04 1.03 -- 1.05 <.0001
1.04 1.02 -- 1.06 0.001
Race & Ethnicity
Hispanic (any race)
0.92 0.68 -- 1.23 0.560
0.90 0.71 -- 1.14 0.380
0.79 0.56 -- 1.11 0.178
Non-Hispanic Black
1.02 0.75 -- 1.39 0.910
0.93 0.71 -- 1.21 0.571
0.95 0.69 -- 1.32 0.765
Non-Hispanic Other Race
0.88 0.61 -- 1.28 0.514
0.54 0.36 -- 0.81 0.003
0.65 0.39 -- 1.08 0.097
Non-Hispanic White a
1.00
1.00
1.00
Education level
No high school degree
1.36 0.92 -- 3.14 0.122
1.86 1.46 -- 2.37 <.0001
1.04 0.76 -- 1.42 0.822
High school degree or GED
2.22 1.57 -- 1.70 <.0001
1.61 1.28 -- 2.02 <.0001
1.39 0.94 -- 2.06 0.100
Some college/Associate's degree
1.28 0.97 -- 1.23 0.080
1.34 1.08 -- 1.67 0.009
1.32 0.98 -- 1.78 0.065
Bachelor's degree or higher a
1.00
1.00
1.00
Married to/living with opposite-sex partner
Yes
1.74 1.34 -- 2.26 <.0001
2.29 1.90 -- 2.76 <.0001
3.16 2.37 -- 4.21 <.0001
No a
1.00
1.00
1.00
a
Reference category
Model D1. Adjusted for identity-behavior & attraction-behavior concordance/discordance, age, race/ethnicity, education level, marriage/cohabitation
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Table 7. Any Past-Year STI Treatment, NSFG 2002-2013, Females Aged 15-44 Years
n = 19,767
n = 24,107
n = 20,157
n = 19,599
Model
Model
Model
Model
A2
B2
C2
D2
Concordance/Discordance
AOR
95% CI
p
AOR
95% CI
p
AOR
95% CI
p
AOR
95% CI
p
Identity-Behavior
Heterosexual Concordancea
1.00
1.00
Bisexual, Any Behavior
1.31 0.92 -- 1.87 0.134
0.93 0.60 -- 1.44 0.731
Heterosexual Discordance
2.11 1.26 -- 3.55 0.005
1.42 0.68 -- 2.97 0.356
Identity-Attraction
Heterosexual Concordancea
1.00
Bisexual, Any Attraction
1.89 1.34 -- 2.66 0.000
Heterosexual Discordance
1.97 1.50 -- 2.60 <.0001
Attraction-Behavior
Attract. Males, Concordancea
1.00
1.00
Attract. To Both
1.57 1.22 -- 2.02 0.001
1.60 1.16 -- 2.21 0.004
Attract. Males, Discordance
2.06 1.02 -- 4.16 0.043
1.59 0.56 -- 4.54 0.384
Survey Years
2002 a
1.00
1.00
1.00
1.00
2006-2010
1.22 1.00 -- 1.48 0.053
1.17 0.97 -- 1.41 0.112
1.19 0.99 -- 1.44 0.068
1.21 0.99 -- 1.47 0.062
2011-2013
1.24 0.94 -- 1.64 0.131
1.19 0.92 -- 1.55 0.178
1.23 0.94 -- 1.61 0.129
1.24 0.93 -- 1.64 0.137
Age (continuous)
0.97 0.96 -- 0.98 <.0001
0.99 0.97 -- 1.00 0.019
0.97 0.95 -- 0.98 <.0001
0.97 0.96 -- 0.98 <.0001
Race & Ethnicity
Hispanic (any race)
1.04 0.76 -- 1.41 0.824
1.15 0.86 -- 1.51 0.322
1.03 0.77 -- 1.39 0.842
1.05 0.77 -- 1.43 0.769
Non-Hispanic Black
1.57 1.24 -- 1.98 0.000
1.91 1.56 -- 2.37 <.0001
1.59 1.27 -- 1.99 <.0001
1.61 1.28 -- 2.02 <.0001
Non-Hispanic Other Race
1.19 0.65 -- 2.21 0.573
1.12 0.64 -- 2.01 0.692
1.47 0.89 -- 2.43 0.131
1.22 0.66 -- 2.27 0.522
Non-Hispanic White a
1.00
1.00
1.00
1.00
Education level
No high school degree
1.83 1.28 -- 2.62 0.001
1.44 1.01 -- 2.07 0.047
1.82 1.28 -- 2.59 0.001
1.88 1.13 -- 2.69 0.001
High school degree or GED
1.26 0.90 -- 1.76 0.179
1.29 0.93 -- 1.77 0.125
1.37 0.98 -- 1.92 0.068
1.27 0.91 -- 1.78 0.159
Some college/Associate's degree
1.29 0.91 -- 1.83 0.160
1.29 0.92 -- 1.81 0.143
1.29 0.91 -- 1.83 0.159
1.29 0.91 -- 1.83 0.159
Bachelor's degree or higher a
1.00
1.00
1.00
1.00
Married to/living with opposite-sex partner
Yes
0.56 0.46 -- 0.68 <.0001
0.73 0.60 -- 0.90 0.003
0.56 0.46 -- 0.68 <.0001
0.56 0.46 -- 0.68 <.0001
No a
1.00
1.00
1.00
1.00
a
Reference category
Model A2. Past-Year STI Treatment by identity-behavior concordance/discordance, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model B2. Past-Year STI Treatment by identity-attraction concordance/discordance, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model C2. Past-Year STI Treatment by attraction-behavior concordance/discordance, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model D2. Past-Year STI Treatment adjusted for identity-behavior & attraction-behavior concordance/discordance, age, race/ethnicity, education level, marital/cohabitation status, and
survey cycle

135
Table 8. Any Past-Year Illicit Drug Use, NSFG 2002-2013, Females Aged 15-44 Years
n = 20,053
n = 24,454
n = 20,325
n = 19,906
A3
B3
C3
D3
Concordance/Discordance
AOR
95% CI
p
AOR
95% CI
p
AOR
95% CI
p
AOR
95% CI
p
Identity-Behavior
Heterosexual Concordancea
1.00
1.00
Lesbian Concordance
1.35 0.88 -- 2.07 0.165
0.59 0.30 -- 1.15 0.119
Hetero. Discordance
4.19 2.88 -- 6.09 <.0001
2.19 1.33 -- 3.62 0.002
Lesbian Discordance
1.64 0.90 -- 2.98 0.108
0.79 0.43 -- 0.14 0.439
Bisexual; Any Behavior
3.13 2.52 -- 3.88 <.0001
1.30 1.00 -- 1.68 0.053
Identity-Attraction
Heterosexual Concordancea
1.00
Lesbian Concordance
2.56 1.68 -- 3.91 <.0001
Hetero. Discordance
3.42 2.96 -- 3.95 <.0001
Lesbian Discordance
2.26 1.44 -- 3.55 0.000
Bisexual; Any Attraction
4.28 3.55 -- 5.17 <.0001
Attraction-Behavior
Attract. Males, Concordancea
1.00
1.00
Attract. Females, Concordance
1.53 0.91 -- 0.26 0.107
2.64 1.13
6.16 0.025
Attract. Males, Discordance
3.58 2.18 -- 5.90 <.0001
1.59 0.81 -- 3.14 0.181
Attract. Females, Discordance
2.36 1.01 -- 5.52 0.047
2.93 1.23 -- 7.00 0.015
Attracted to Both; Any Behavior
3.35 2.93 -- 3.83 <.0001
2.96 2.50 -- 3.51 <.0001
Survey Years
2002 a
1.00
1.00
1.00
1.00
2006-2010
1.04 0.90 -- 1.19 0.631
0.96 0.84 -- 1.10 0.543
1.01 0.88 -- 1.16 0.888
1.00 0.87 -- 1.16 0.951
2011-2013
0.82 0.69 -- 0.97 0.023
0.80 0.68 -- 0.95 0.011
0.79 0.66 -- 0.94 0.008
0.78 0.65 -- 0.94 0.007
Age (continuous)
0.94 0.93 -- 0.95 <.0001
0.95 0.94 -- 0.96 <.0001
0.94 0.93 -- 0.95 <.0001
0.94 0.93 -- 0.95 <.0001
Race & Ethnicity
Hispanic (any race)
0.53 0.45 -- 0.61 <.0001
0.65 0.56 -- 0.75 <.0001
0.54 0.46 -- 0.63 <.0001
0.55 0.47 -- 0.64 <.0001
Non-Hispanic Black
0.73 0.63 -- 0.84 <.0001
0.88 0.78 -- 1.00 0.049
0.80 0.70 -- 0.93 0.002
0.79 0.69 -- 0.92 0.002
Non-Hispanic Other Race
0.72 0.51 -- 1.01 0.060
0.71 0.53 -- 0.96 0.026
0.75 0.54 -- 1.05 0.093
0.78 0.56 -- 1.11 0.166
Non-Hispanic White a
1.00
1.00
1.00
1.00
Education level
No high school degree
1.42 1.16 -- 1.73 0.001
1.20 0.99 -- 1.46 0.061
1.56 1.27 -- 1.92 <.0001
1.51 1.23 -- 1.85 <.0001
High school degree or GED
1.42 1.18 -- 1.70 0.000
1.55 1.31 -- 1.84 <.0001
1.48 1.24 -- 1.78 <.0001
1.47 1.22 -- 1.77 <.0001
Some college/Associate's degree
1.45 1.25 -- 1.68 <.0001
1.53 1.32 -- 1.77 <.0001
1.49 1.28 -- 1.74 <.0001
1.48 1.27 -- 1.72 <.0001
Bachelor's degree or higher a
1.00
1.00
1.00
1.00
Married to/living with opposite-sex partner
Yes
0.47 0.41 -- 0.53 <.0001
0.62 0.68 -- 0.95 <.0001
0.46 0.40 -- 0.53 <.0001
0.47 0.40 -- 0.53 <.0001
No a
1.00
1.00
1.00
1.00
a
Reference category
Model A3. Past-Year Drug Use by identity-behavior concordance/discordance, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model B3. Past-Year Drug Use by identity-attraction concordance/discordance, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model C3. Past-Year Drug Use by attraction-behavior concordance/discordance, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model D3. Past-Year Drug Use adjusted for identity-behavior & attraction-behavior concordance/discordance, for age, race/ethnicity, education level, marital/cohabitation status, and survey
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Table 9. Past-Year Illicit Drug Use, Model D4 Stratified by NSFG Survey Cycle
n = 5,862
n = 9,624
n = 4,420
2002
2006-2010
2011-2013
Model
Model
Model
D3
D3
D3
Concordance/Discordance
AOR
95% CI
p
AOR
95% CI
p
AOR
95% CI
p
Identity-Behavior
Heterosexual Concordancea
1.00
1.00
1.00
Lesbian Concordance
0.44 0.13 -- 1.48 0.184
1.39 0.62 -- 3.11 0.422
0.26 0.06 -- 1.13 0.072
Hetero. Discordance
4.26 1.73 -- 10.49 0.002
1.60 0.84 -- 3.06 0.157
1.91 0.73 -- 5.06 0.189
Lesbian Discordance
0.42 0.14 -- 1.21 0.107
1.32 0.46 -- 3.83 0.604
1.28 0.44 -0.654
Bisexual; Any Behavior
1.17 0.72 -- 1.91 0.525
1.15 0.83 -- 1.60 0.409
1.70 1.02 -- 2.84 0.041
Attraction-Behavior
Attract. Males, Concordancea
1.00
1.00
1.00
Attract. Females, Concordance
2.56 0.45
14.41 0.288
1.38 0.46
4.09 0.565
6.43 1.06
38.88 0.043
Attract. Males, Discordance
1.13 0.34 -- 3.77 0.845
2.05 0.77 -- 5.43 0.149
1.41 0.43 -- 4.62 0.572
Attract. Females, Discordance
4.07 0.91 -- 18.11 0.065
3.24 0.82 -- 12.85 0.094
1.27 0.20 -- 8.10 0.803
Attracted to Both; Any Behavior
2.71 2.02 -- 3.63 <.0001
3.33 2.66 -- 4.18 <.0001
2.67 1.88 -- 3.79 <.0001
Age (continuous)
0.94 0.93 -- 0.96 <.0001
0.96 0.95 -- 0.97 <.0001
0.92 0.90 -- 0.94 <.0001
Race & Ethnicity
Hispanic (any race)
0.48 0.37 -- 0.64 <.0001
0.47 0.37 -- 0.59 <.0001
0.70 0.52 -- 0.94 0.018
Non-Hispanic Black
0.61 0.48 -- 0.77 <.0001
0.77 0.61 -- 0.98 0.030
1.05 0.81 -- 1.36 0.735
Non-Hispanic Other Race
0.99 0.48 -- 2.05 0.988
0.86 0.52 -- 1.40 0.539
0.52 0.33 -- 0.82 0.005
Non-Hispanic White a
1.00
1.00
1.00
Education level
No high school degree
1.82 1.25 -- 2.65 0.002
1.51 1.14 -- 2.00 0.004
1.23 0.80 -- 1.91 0.353
High school degree or GED
1.81 1.36 -- 2.43 <.0001
1.33 1.04 -- 1.71 0.024
1.37 0.87 -- 2.15 0.177
Some college/Associate's degree
1.60 1.21 -- 2.11 0.001
1.23 0.99 -- 1.54 0.061
1.68 1.24 -- 2.27 0.001
Bachelor's degree or higher a
1.00
1.00
1.00
Married to/living with opposite-sex partner
Yes
0.40 0.30 -- 0.51 <.0001
0.43 0.36 -- 0.53 <.0001
0.60 0.46 -- 0.77 <.0001
No a
1.00
1.00
1.00
a
Reference category
Model D3. Adjusted for identity-behavior & attraction-behavior concordance/discordance, age, race/ethnicity, education level, marriage/cohabitation
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Table 10. Any Past-Year Binge Drinking Once a Month or More, NSFG 2002-2013, Females Aged 15-44 Years
n = 15,877
n = 18,413
n = 16,066
n = 15,802
A4
B4
C4
D4
Concordance/Discordance
AOR
95% CI
p
AOR
95% CI
p
AOR
95% CI
p
AOR
95% CI
p
Identity-Behavior
Heterosexual Concordancea
1.00
1.00
Lesbian Concordance
1.55 0.91 -- 2.64 0.110
0.76 0.32 -- 1.83 0.546
Hetero. Discordance
2.48 1.76 -- 3.51 <.0001
1.99 1.28 -- 3.08 0.002
Lesbian Discordance
2.57 1.30 -- 5.09 0.007
2.26 1.04 -- 4.87 0.039
Bisexual; Any Behavior
2.03 1.58 -- 2.62 <.0001
1.55 1.16 -- 2.08 0.003
Identity-Attraction
Heterosexual Concordancea
1.00
Lesbian Concordance
2.54 1.46 -- 4.42 0.001
Hetero. Discordance
1.71 1.44 -- 2.03 <.0001
Lesbian Discordance
2.11 1.23 -- 3.64 0.007
Bisexual; Any Attraction
2.37 1.90 -- 2.96 <.0001
Attraction-Behavior
Attract. Males, Concordancea
1.00
1.00
Attract. Females, Concordance
2.00 1.00 -- 4.01 0.051
2.61 0.82 -- 8.27 0.103
Attract. Males, Discordance
2.28 1.28 -- 4.04 0.005
1.19 0.59 -- 2.43 0.623
Attract. Females, Discordance
2.37 0.85 -- 6.59 0.099
1.31 0.38 -- 4.48 0.667
Attracted to Both; Any Behavior
1.73 1.48 -- 2.03 <.0001
1.44 1.17 -- 1.77 0.001
Survey Years
2002 a
1.00
1.00
1.00
1.00
2006-2010
1.06 0.91 -- 1.23 0.491
1.03 0.89 -- 1.19 0.731
1.04 0.89 -- 1.21 0.646
1.05 0.90 -- 1.23 0.525
2011-2013
0.72 0.61 -- 0.85 0.000
0.72 0.61 -- 0.86 0.000
0.70 0.60 -- 0.83 <.0001
0.71 0.60 -- 0.84 <.0001
Age (continuous)
0.96 0.95 -- 0.97 <.0001
0.97 0.96 -- 0.98 <.0001
0.96 0.95 -- 0.97 <.0001
0.96 0.95 -- 0.97 <.0001
Race & Ethnicity
Hispanic (any race)
0.88 0.74 -- 1.04 0.127
0.85 0.72 -- 0.99 0.041
0.86 0.73 -- 1.03 0.094
0.88 0.74 -- 1.05 0.151
Non-Hispanic Black
0.62 0.51 -- 0.75 <.0001
0.66 0.55 -- 0.79 <.0001
0.62 0.51 -- 0.76 <.0001
0.62 0.51 -- 0.75 <.0001
Non-Hispanic Other Race
0.63 0.47 -- 0.85 0.002
0.60 0.46 -- 0.78 0.000
0.64 0.48 -- 0.85 0.002
0.64 0.47 -- 0.85 0.003
Non-Hispanic White a
1.00
1.00
1.00
1.00
Education level
No high school degree
1.11 0.88 -- 1.41 0.374
0.99 0.78 -- 1.26 0.940
1.26 0.99 -- 1.60 0.066
1.14 0.89 -- 1.44 0.299
High school degree or GED
1.52 1.24 -- 1.87 <.0001
1.65 1.35 -- 2.03 <.0001
1.62 1.33 -- 1.98 <.0001
1.54 1.26 -- 1.89 <.0001
Some college/Associate's degree
1.50 1.27 -- 1.78 <.0001
1.54 1.31 -- 1.81 <.0001
1.54 1.30 -- 1.83 <.0001
1.50 1.27 -- 1.77 <.0001
Bachelor's degree or higher a
1.00
1.00
1.00
1.00
Married to/living with opposite-sex partner
Yes
0.48 0.41 -- 0.56 <.0001
0.58 0.49 -- 0.67 <.0001
0.48 0.41 -- 0.56 <.0001
0.48 0.41 -- 0.56 <.0001
No a
1.00
1.00
1.00
1.00
a
Reference category
Model A4. Past-Year Binge Drink by identity-behavior concordance/discordance, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model B4. Past-Year Binge Drinkby identity-attraction concordance/discordance, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model C4. Past-Year Binge Drinkby attraction-behavior concordance/discordance, adjusted for age, race/ethnicity, education level, marital/cohabitation status, and survey cycle
Model D4. Past-Year Binge Drink adjusted for identity-behavior & attraction-behavior concordance/discordance, age, race/ethnicity, education level, marital/cohabitation status, survey cycle
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CHAPTER 4 - Examining sexual minority adolescent women’s pregnancy experiencing
through a multidimensional model of sexual orientation: Findings from the 2002-2013
National Survey of Family Growth
ABSTRACT
Background: Despite recent decreases in pregnancy rates among adolescents in the United
States, sexual minority adolescent women (those who identify as lesbian/bisexual, or those who
have female sex partners or any attraction to women regardless of their identity) continue to
have disproportionately high pregnancy rates compared to their exclusively heterosexual peers.
To overcompensate for same-sex sexual desires and to cope with sexual minority stress, sexual
minority teens may also be more likely to engage in risk factors associated with pregnancy, such
as substance use, having multiple sex partners, and engaging in condomless sex. Although sexual
attraction is a critical component of overall sexual orientation for adolescents, most studies of
teen pregnancy among sexual minority adolescent women have used singular constructs of
sexual orientation, usually sexual identity.
Methods: Data were taken from a subsample of women aged 15-19 within the 2002-2013
National Survey of Family Growth (NSFG; n = 4,471). Multivariable logistic regression models
(adjusted for age, race/ethnicity, and NSFG survey cycle) compared pregnancy odds among
sexual minority versus non-sexual minority adolescent women by sexual identity, behavior, and
attraction in three separate models. All three sexual orientation components were then included
together in a fourth model in which we also tested for interaction between sexual orientation and
survey cycle to see if associations have changed over time as sexual minority status becomes
more accepted. A fifth model also adjusted for substance use and sexual risk behavior, possible
mediators.

139
Results: Compared to 2013, adolescent women in 2002 were significantly less likely to report
exclusive attraction to men (84.89% vs. 80.74%, p = 0.009) and to indicate having ever been
pregnant (14.38% vs. 7.25%, p < .0001). In the model including sexual minority identity,
behavior, and attraction, only sexual minority behavior was significantly associated with
increased odds of pregnancy (OR: 1.63, p = 0.028), while sexual attraction to females was
significantly associated with lower odds of pregnancy (OR: 0.62, p = 0.019). After further
adjustment for sexual risk behavior, the associations were attenuated and no longer significant,
which is consistent with mediation. There were no significant interactions between sexual
orientation components and survey cycle.
Conclusions: The disproportionate rates of pregnancy among sexual minority adolescent women
may be explained by sexual minority behavior over and above sexual minority identity or
attraction; sexual risk behaviors may mediate the association between sexual minority behavior
and pregnancy. Research should explore further the mechanisms that contribute to the health
risks of adolescent women to determine if elevated odds of pregnancy are related to sexual
experimentation in general or are a function of minority stress. Adolescent sexual health
programs should acknowledge sexual diversity and should aim to reach all teens regardless of
their sexual identity.
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BACKGROUND AND SIGNIFICANCE
In 2015, United States birth rates for adolescent females aged 15 to 19 reached a record
low at 22.3 births per 1,000, representing a 46% decrease from 2007.1 Although some teenaged
women may welcome the opportunity to have a baby, teen pregnancy is often associated with
significant financial and social burdens for both adolescent parents and their children. For
example, in 2010, adolescent pregnancies and childbearing cost a minimum of $9.4 billion in
American tax dollars to fund services such as health care and foster care and to account for
decreased educational outcomes and earnings for adolescent mothers. Moreover, approximately
half of all adolescent mothers lack a high school diploma by the age of 22, compared to only
10% of women who are not teen parents.2
Despite decreasing rates of teen pregnancy throughout North America since the
beginning of the 1990s,1,3 research suggests that sexual minority young women are still at
elevated risk for becoming pregnant during their teen years.3–10 For the purposes of this paper,
sexual minority women are defined as those who self-label as “lesbian”, “gay”, or “bisexual”, as
well as those who report any attraction to women or who have ever had a female sex partner
regardless of their identity label. Pregnancy rates among sexual minority adolescents are
estimated to be two to seven times greater than that of their heterosexual counterparts.3 For
example, in a study of 3,816 female teens, lesbian and bisexually identified women were about
twice as likely to have ever been pregnant (12.8%) compared to their heterosexually identified
peers (5.3%) or those questioning their sexual orientation (6.1%).8 One study found that 30% of
lesbian, gay, and bisexually (LGB) identified students had been or had gotten someone pregnant,
while only 11% of heterosexually identified students reported lifetime pregnancy involvement (p
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< 0.001).4 Furthermore, in a sample of lesbian and bisexually identified youth from Chicago,
20% reported a history of pregnancy.6
In spite of documented disparities in teen pregnancy rates for LGB teens in general,3–6,8
few studies have focused specifically on pregnancy among adolescent sexual minority women.6,8
Those that have done so have been based on small sample sizes, with only a few being
population-based, and have collapsed sexual minority categories (such as lesbian and bisexual
identity) without considering important differences between sexual minority groups.9
Furthermore, a dearth of previous studies have examined the association between teen pregnancy
and same-sex sexual behavior,9–11 only one of which also included measures of same-sex
attraction as a predictor of teen pregnancy outcomes.9 The analyses that have examined teen
pregnancy in terms of sexual behavior and attraction have examined patterns similar to those that
explored the association between sexual identity and teen pregnancy.9–11 For example, in one
study that examined associations between both sexual identity and sexual behavior and teen
pregnancy outcomes, holding a sexual minority identity and having had female sex partners both
predicted greater odds of having ever been pregnant even after adjusting for demographic
characteristics.10 Another analysis also observed that a higher proportion of adolescent women
with previous same-sex partners were teen parents compared to those who had only had male sex
partners (12.3% versus 3.3%); however, in this analysis, associations between sexual minority
status and teen pregnancy were only examined at the bivariate level.11
A potentially major issue with how previous studies have modeled teen pregnancy
outcomes for sexual minorities is the fact that they may have adjusted for variables that behave
like mediators. For example, in a study that examined data from the 2005-2009 New York City
Youth Risk Behavior Surveys, after adjusting for history of sexual assault, age at first sexual

142
intercourse, and number of sexual partners, neither sexual minority identity nor history of female
sex partners remained significant predictors of pregnancy.10 In two previous papers (see chapters
2 and 3 of the dissertation), we have described how sexual minority orientation is associated with
increased risk behaviors, likely as a function of sexual minority stress,12 and these risk behaviors
are related to teen pregnancy.3,4,6,8,13 In fact, several studies have found that compared to their
heterosexual peers, sexual minority adolescent women experience higher rates of factors
associated with teen pregnancy,3,4,6,8,13 including first sexual intercourse at a young age (typically
defined as age 14 or younger),3,4,8 having sex while high or drunk,3,4,6 and greater instances of
condomless sex.3,6,8 Given that these risk behaviors seem to mediate the association between
sexual minority orientation and pregnancy outcomes, it may not be appropriate to adjust for such
risk behaviors within regression models.
The importance of multidimensional sexual orientation measurement among adolescent
populations
Sexual orientation is a complex construct, with sexual identity, behavior, and attraction as
potentially independent components of overall orientation. For example, a woman’s heterosexual
identity does not always signify exclusive attraction to men or exclusive male sex partners, as
demonstrated by findings from the 2011-2013 cycle of the National Survey of Family Growth
(NSFG). 12.6% of female respondents with a self-reported heterosexual identity also indicated a
history of same-sex partners and over 25% reported attraction to women or uncertainty related to
their sexual attraction.14 Other studies have documented that up to 5% of women have had a
female sex partner within the previous year and that most of those women self-labeled as
heterosexual.15,16 In studies of self-identified lesbian women, up to 92% indicate a history of
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penile-vaginal intercourse6,17–28 and up to 25% report past penile-anal intercourse with a male
partner.25,29
Given that sexual identity may not be the only predictor of sexual minority status, sexual
attraction and sexual behavior may also be important measures of sexual orientation in order to
examine health disparities such as teen pregnancy among sexual minority women. Among
adolescents, sexual attraction may be a particularly critical indicator of sexual minority
status,30,31 especially when examining health disparities such as elevated teen pregnancy rates.
Sexual orientation items that are based on sexual attraction may lower the response burden for
adolescents who may feel more comfortable answering questions that do not position exclusive
homosexuality and exclusive heterosexuality at two ends of a bipolar scale.30–33 Adolescents
have noted difficulty in responding to sexual identity questions since selecting an identity label
could inaccurately suggest stability or specificity in their sexual identity at a time when sexual
identity is often in flux.34 Sexual attraction questions may also serve to capture adolescent sexual
orientation among female adolescents who have not yet had the opportunity to have partnered
sexual encounters with other women due to their young age and general sexual inexperience.30
Moreover, sexual behavior items have also posed particular challenges to adolescent respondents
when “sex” has not been clearly operationalized for respondents.30
Studies that have examined sexual attraction as a predictor of disparities in the pregnancy
rates of sexual minority female teens have used potentially problematic measures of sexual
orientation that conflate sexual attraction with sexual identity. For example, a study that used
data from the Nurses’ Health Study II (NHSII) measured sexual orientation with the following
question: “Which of the following best describes your feelings? (1) Completely heterosexual
(attracted to persons of the opposite sex), (2) Mostly heterosexual, (3) Bisexual (equally attracted
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to men and women), (4) Mostly homosexual, (5) Completely homosexual (gay/lesbian, attracted
to persons of the same sex), (6) Not sure.”9 This measure does not account for the fact that those
who self-label as heterosexual may still be attracted to individuals of the same sex and those who
self-identify as gay/lesbian may also note attractions to those of another sex. Moreover, the
bisexual category assumes that those who self-label as such hold equal attractions to both men
and women without considering that sexual attraction may vary for those who self-identify as
bisexual, particularly among adolescents.
Although sexual attraction may be an important indicator of sexual orientation among
adolescent populations, using sexual attraction as the sole measure of adolescent sexuality may
overlook other crucial aspects of sexual orientation that may contribute to health disparities.
Sexual behavior items may be more concrete indicators of adolescent sexual expression given
the sexual fluidity of adolescents and the fact that sexual identity and attraction responses may
vary dramatically throughout adolescence.34 Sexual identity items have additional value
alongside those of sexual attraction, to help elucidate the ways in which holding a stigmatized
identity may contribute to adverse health outcomes.31
According to Meyer’s minority stress theory, stigma and stress associated with a minority
identity may lead to greater levels of substance use and sexual risk behaviors as a means of
coping with such stress.12 Teen pregnancy disparities among sexual minority women may be
understood in the context of structural factors that adversely affect individuals with stigmatized
identities and behaviors.35 In order to manage sexuality-related stigma manifested as internalized
homophobia,36–39 sexual minority women may engage in “heterosexual immersion” (including
disproportionally high levels of sexual behavior, often involving condomless sex with male
partners) in an effort to conceal and avoid sexual desires for women.13,31,37–39 As such, measuring
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sexual orientation in terms of identity, behavior, and attraction serves to provide a clearer picture
of the pregnancy disparities among adolescent women of sexual minority orientation.
Shifting policies and growing acceptance of sexual minorities
With the turn of the 21st century, social acceptance of sexual minorities has been on the
rise,40,41 which has been reflected in both public opinion and policy changes. According to the
General Social Survey (GSS) of American adults, in 1973, only 11% of U.S. adults perceived
same-sex sexual behavior as “not wrong at all”. By 1990, the number had increased only 3
percentage points, but come 2014, nearly half (49%) of the adult U.S. population saw nothing
wrong with same-sex sexual behavior.40 Moreover, between 2000 and 2009, the belief that samesex relationships are moral increased by 23%; support for permitting openly gay individuals to
serve in the military and for permitting gay and lesbian people to adopt children both increased
by 21%. During the same time period, policy changes reflected such growing support of sexual
minorities, with the number of states prohibiting sexual orientation-related discrimination
increasing from 12 to 22, the percent of Fortune 500 companies prohibiting sexual orientationrelated discrimination increasing from 0.6% to 35%, and the passage of the 2009 Matthew
Shepard and James Byrd, Hr. Hate Crimes Prevention Act marking the first U.S. federal law to
increase punishment of hate crimes against sexual minorities.41 Most recently, in 2015, the
Supreme Court pronounced same-sex marriage legal at the federal level.42
Research suggests that a policy environment more favorable to sexual minorities can lead
to decreases in sexual minority risk behavior,43 such as those associated with increased teen
pregnancy rates among adolescent sexual minority women. As same-sex sexual behavior
becomes increasingly acceptable and more common,40 and as policies are developed to protect
sexual minorities,41 the stigma and stress associated with being a sexual minority may dissipate,
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thus potentially tempering the tendency toward heterosexual immersion to cope with
internalized homophobia among adolescent sexual minority women. The rapidly changing policy
environment and social climate for sexual minorities in the U.S.41 warrants an examination of the
association of elevated adolescent pregnancy rates with sexual minority status, defined in various
ways, and an exploration of whether these relationships have evolved over time as the stigma
associated with sexual minority status has diminished.43,44
METHODS
Study Design
Data for this study come from the National Survey of Family Growth (NSFG), the first
cycle of which was implemented in 1971 by the National Center for Health Statistics (whose
IRB (the Research Ethics Review Board) reviewed and approved the survey).45 This study also
received IRB exemption from the City University of New York’s Human Research Protection
Program. The NSFG is a national survey that is weighted to be representative of the US
population ages 15 to 44 within U.S. households.45 Recruitment occurred through multistage area
probability sampling. Primary Sampling Units (PSUs) (which consisted of metropolitan areas,
counties, or clusters of neighboring counties) were identified at the start of each interviewing
cycle and inhabited households were identified within the Census of Population and Housing.
Using screening interviews, one eligible household member (aged 15-44 who spoke English or
Spanish) was randomly selected from each designated household and interviewed by trained,
female interviewers face-to-face in the participant’s home in English or Spanish, according to the
participants’ preference. The survey also included an Audio Computer Assisted Self-Interview
(ACASI) portion for collection of sensitive data. Participation was voluntary and confidential
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and participants signed informed consent forms prior to the interview and survey.45 Survey topics
include pregnancy, infertility, marriage, substance use, and sexual and reproductive health.
The NSFG46 began collecting sexual orientation data in its 2002 sample; thus, this study
drew upon a combined dataset of NSFG data from 2002 to 2013 (the most current dataset
available) to describe sexual minority orientation in terms of identity, behavior, and attraction
over time and the association of each orientation component with teen pregnancy. Six cycles of
the NSFG were implemented between 1973 and 2002, with each survey dataset reflecting one
year of data collection. To address increasing resistance to participate in national household
surveys, the NSFG shifted to a continuous interviewing design in 2004; thus, the 2006-2010 and
2011-2013 samples are the result of multi-year data collection efforts. Despite the change from
12-month to multi-year data interviewing cycles,46 the sampling methodology and survey items
of interest remained identical across each year of data collection; therefore, data may be easily
combined.
Study Sample
The NSFG 2002 (Cycle 6) sample included 7,643 female respondents (out of a total
sample of 12,571) with an 80% female response rate. Of 7,643 females, 1,150 were between ages
15 to 19. For the 2006-2010 cycle, interviews were completed for 48 weeks of each year from
June 2006 through June 2010. The sample included 12,279 female respondents (out of a total
sample of 22,682) with a female response rate of 77.7%; of those, 2,284 were aged 15 to 19. The
2011-2013 interviews occurred from September 2011 through September 2013 and included a
sample of 5,601 female respondents (out of a total sample of 10,416) and a female response rate
of 73.4%; of those, 1,037 respondents were aged 15-19. A total of 4,471 female respondents
aged 15 to 19 were included in the final analyses.
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Measures
The primary independent variables were three sexual orientation indicators: sexual
identity, sexual attraction, and sexual behavior. Sexual identity was assessed by response to the
question: “Do you think of yourself as: 1) Heterosexual or straight; 2) homosexual, gay, or
lesbian; 3) bisexual; or 4) something else?” Given that “something else” was not available as a
response option in the 2011-2013 survey cycle, those who identified as such were excluded from
this analysis. Due to the small number of women who self-identified as lesbian and reported
having ever been pregnant (n = 5), for multivariable analyses, sexual identity was collapsed into
a dichotomous variable: 1) heterosexual; and 2) sexual minority (lesbian or bisexual identity)
(number reporting pregnancy = 67). Sexual attraction was assessed by response to the question:
“People are different in their sexual attraction to other people. Which best describes your
feelings? 1) Only attracted to males; 2) mostly attracted to males; 3) equally attracted to males
and females; 4) mostly attracted to females; 5) only attracted to females; or 6) not sure.” Due to
the small number of women who reported being exclusively attracted to females and reported
having ever been pregnant (n = 1), responses were collapsed into a dichotomous variable for
multivariable analyses: 1) exclusive attraction to males; and 2) sexual minority attraction (mostly
attracted to males, equally attracted to males and females, mostly or only attracted to females,
and not sure). For this collapsed variable, those who responded “not sure” (n = 57) were
excluded given that we cannot ascertain whether these respondents were simply unsure of their
sexual attraction, if they misunderstood the other response options, or if they would have
indicated exclusive attraction to males, to females, or to both had they not been given the “not
sure” response option.
Sexual behavior in this analysis included all sexual encounters across the life course,
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rather than limited to the previous year, given the young age of the study sample.31 The behavior
variable was comprised of four categories: 1) Exclusive lifetime male partners; 2) exclusive
lifetime female partners; 3) both male and female lifetime partners; and 4) no sexual partners
ever. This included any type of sex (e.g., oral, anal, or vaginal sex) with male and/or female
partners that occurred at any point in the life of the respondent. Given that women who had never
had penile-vaginal intercourse with a male partner or who had never had a sexual partner had
also never been pregnant, the sexual behavior variable was then collapsed for both bivariate and
multivariable analyses into two separate dichotomous variables: 1) exclusive lifetime male
partners; 2) lifetime sexual minority behavior (any lifetime female partners). For this variable,
those who had never had sexual contact of any kind were excluded.
The primary dependent variable was whether or not respondents had ever been pregnant
over the course of their lives. Pregnancy was assessed with a question asking, “[If respondent
reported currently being pregnant: (Including this pregnancy)], how many times have you been
pregnant in your life?” Responses were collapsed into an indicator for ever having been pregnant
(versus never). Anyone who reported no history of penile-vaginal intercourse was included in
the never pregnant category even if they reported a pregnancy (n = 2).
Sexual risk behavior examined included any past-year condomless penile-vaginal
intercourse with a male partner, which was assessed by the following question: “Thinking back
over the past 12 months, would you say you used a condom with your partner for sexual
intercourse [which referred to penile-vaginal intercourse]:1) Every time; 2) most of the time; 3)
about half the time; 4) some of the time; 5) none of the time.” Responses were collapsed into a
dichotomous indicator for any past year condomless sex (responses 2 through 5). Anal sex was
not included in the sexual risk behavior indicator given that the NSFG only asked about condom
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use at last anal sex rather than any occurrence of anal sex within the previous year. Contraceptive
usage was also excluded from the sexual risk behavior indicator given that the NSFG does not
include a question about frequency of contraceptive use; questions are limited to those asking
whether adolescents had ever used contraceptives and whether they had used a contraceptive at
the time of first and last penile-vaginal intercourse.
Additional predictors related to sexual behavior included the number of male partners
with whom the participant had ever had penile-vaginal intercourse (recoded into three categories:
one, two, or three or more partners); any past-year transactional sex (assessed via the following
two questions, with a response of yes to either or both indicating past-year transactional sex: “In
the last 12 months, have you given a male money or drugs to have sex with you?” and/or, “In the
last 12 months, has a male given you money or drugs to have sex with him?”); whether or not the
participant had their first (voluntary) penile-vaginal intercourse at age 14 or younger. Sexual
assault was not directly assessed for this sample given that only participants aged 18 and over
were asked about a history of forced sex.
Substance use variables included any past-year alcohol use; any past-year binge drinking
≥ once a month; and any past-year illicit drug use. Alcohol use was measured using the
following question: During the last 12 months, how often have you had beer, wine, liquor, or
other alcoholic beverages? 1) Never; 2) once or twice during the year; 3) several times during
the year; 4) about once a month; 5) about once a week; 6) about once a day?” Responses were
collapsed into a dichotomous variable indicating whether or not the participant had engaged in
any alcohol use over the past year (responses 2-6).
Binge drinking was assessed through the following question: “During the last 12 months,
how often did you have 4 or more drinks within a couple of hours? 1) Never; 2) once or twice
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during the year; 3) several times during the year; 4) about once a month; 5) about once a week;
6) about once a day?” For the purposes of this analysis, binge drinking was defined as having
engaged in binge drinking about once a month or more frequently during the previous year
(responses 4-6). Heavy drinking was not assessed in the current study because the heavy
drinking question format varied across NSFG survey cycles. Illicit drug use in the past year was
assessed by creating an indicator for having used any of the following illegal drugs in the past 12
months: marijuana, cocaine, crack, non-prescription injection drugs, or crystal meth.
Covariates included survey cycle (2002, 2006-2010, 2011-2013); age as a continuous
variable; and race/ethnicity (‘Non-Hispanic white’, ‘non-Hispanic Black’, ‘Hispanic (any race)’,
and ‘Other’).
Data Analyses
The analysis was conducted on the merged 2002, 2006-2010, and 2011-2013 NSFG
datasets. For these analyses we only included the 4,471 female respondents who were aged 15 to
19 at the time of their interview. Weights were adjusted by dividing the original weight variable
by three to account for the three survey cycles.47
First, we described the sample overall and stratified on each sexual orientation measure.
We also described each sexual orientation measure stratified by survey cycle. The Rao Scott Chi
square test was used to assess the significance of associations between sexual orientation
indicators and categorical variables. A t-test was used to assess the association between sexual
orientation indicators and age in years.
Next, separate unadjusted logistic regression models explored the association of having
ever been pregnant by each of the three indicators of sexual orientation: sexual identity, sexual
behavior, and sexual attraction.
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Subsequently, separate multivariable logistic regression models explored the association
of pregnancy by each of the three indicators of sexual orientation: sexual identity, sexual
behavior, and sexual attraction. Model A included sexual identity (with heterosexual as the
reference group) as the main predictor; Model B included sexual attraction (with exclusive
attraction to men as the reference group) as the main predictor; and Model C included lifetime
sexual behavior (with exclusive lifetime male partners as the reference group) as the main
predictor. Finally, we ran an additional model (Model D1) that included all three measures of
sexual orientation in the same model simultaneously to look at their independent associations
with teen pregnancy. A previous paper (see Chapter 2 of the dissertation) found that each
element of sexual orientation was only moderately correlated and thus could be included in the
same regression model. All four models adjusted for age, race/ethnicity, and survey cycle.
We then assessed whether the association between sexual minority status and teen
pregnancy differed by NSFG survey cycle by adding interaction terms for each sexual
orientation component by survey cycle to Model D1. If the p-value for the interaction term was
significant at alpha < 0.1, Model D1 was stratified on survey cycle to examine the direction of
the effect modification.
Additionally, in order to be consistent with the literature for the sake of comparison, and
to explore whether or not sexual risk behaviors and substance use behaved like mediators
between sexual minority orientation and odds of teen pregnancy, we ran two more models –
Models D2 and D3. Both models adjusted for all three components of sexual orientation
simultaneously, as well as the aforementioned demographic characteristics and survey cycle.
Substance use (i.e., past-year illicit drug use and past-year alcohol use) was added as an
additional predictor in Model D2); sexual risk behaviors (i.e., any past-year condomless sex,
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number of lifetime male partners with whom the respondent had had penile-vaginal intercourse,
past-year transactional sex, and first penile-vaginal intercourse at age 14 or younger) were added
to Model D3.
Finally, all analyses accounted for the sampling method and were weighted to the
population as a whole. Analyses were performed in SAS 9.3 (SAS Institute, Cary NC) using the
survey functions. Statistical significance was set at an alpha of 0.05 for regression models and an
alpha of 0.10 for interaction terms.
The present study examined adolescent women’s sexual orientation in terms of identity,
behavior, and attraction. This study also explored changes in sexual minority women’s
experiences with pregnancy relative to their exclusively heterosexual counterparts in the context
of nationwide policy changes related to LGB equality, rapidly evolving norms around acceptance
of sexual minorities in the U.S., and increasing reports of same-sex behavior.40 This study took
advantage of these swiftly shifting norms around sexual minority orientation to test assumptions
about stigma and stress as drivers of the association between sexual minority status and
disparities in teen pregnancy rates. We hypothesized the following:
1. Sexual minority orientation (whether measured by identity, behavior, or
attraction) would be associated with elevated rates of teen pregnancy
compared to non-sexual minority orientation.
2. Although sexual minority orientation would predict elevated rates of
pregnancy for adolescent women compared to non-sexual minority
orientation, risk levels and significance of associations would differ depending
on how sexual orientation is measured.
3. There would be significant interaction of sexual orientation components and
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NSFG survey cycle.
4. When final adjusted models were stratified by survey cycle, given growing
acceptance of sexual minorities, we hypothesized that sexual minority teen
pregnancy disparities would attenuate across survey cycles.
RESULTS
Table 1 displays demographic characteristics of the female US population from 2002 to
2013. The mean age was 17.08 (SE: 0.03) and the majority of survey respondents identified as
non-Hispanic white (approximately 59%). Overall, 3,911 of the 4,471 adolescent females
identified as “heterosexual or straight” (90.94%), 71 (1.40%) as “homosexual, gay, or lesbian”,
and 326 (7.66%) as “bisexual”. Nearly 17% reported any attraction to females, 13.26% had had
at least one past-year female sexual partner, and 18.47% had ever had a sexual encounter with
another female. Of the heterosexually identified respondents, 9.67% reported any attraction to
females and 5.30% reported having ever had any segxual contact with a female partner. As
described in Table 2, only sexual attraction significantly differed across the three NSFG survey
cycles, with women increasingly less likely to report exclusive attraction to males (84.89% in
2002; 83.26% in 2006-2010; 80.74% in 2011-2013, p = 0.009) and increasingly more likely to
report being unsure of their sexual attraction (1.01% in 2002; 0.93% in 2006-2010; 3.19% in
2011-2013, p = 0.001).
Approximately 45% of adolescent women reported having ever engaged in penile-vaginal
intercourse with a male partner, about 42% had done so with one male partner over the course of
their lives, 16.59% with 2 partners, and 41.24% with 3 or more male partners. About 2%
reported any past-year transactional sex. Approximately 61% reported past-year condomless
sex. Over a quarter reported past-year illicit drug use, while about 61% indicated any past-year

155
alcohol use, and nearly 20% reported past-year binge drinking once a month or more. About
10% reported having had their first penile-vaginal sexual intercourse at age 14 or younger.
Overall 13.04% (n = 583) of adolescent women reported having ever been pregnant, with
significantly decreasing rates across each survey cycle (14.38% in 2002; 11.24% in 2006-2010;
7.25% in 2011-2013, p < .00001). At the bivariate level, a significantly greater proportion of
women who self-identified as bisexual reported having ever been pregnant (17.80%) compared
to those who self-identified as heterosexual (10.35%) or as lesbian (3.17%) (p <.0001). The same
pattern was observed for those who reported attraction to both males and females (14.56%)
compared to those exclusively attracted to males (10.52%) or exclusively attracted to females
(1.83%) (p = 0.001). Having had both male and female sex partners over the life course was not
a significant predictor of having ever been pregnant (24.56% compared to 18.14% of those with
only male partners, p = 0.304). (Table 1)
Although sexual minority identity and attraction were independently associated with
increased rates of pregnancy, heterosexually identified women who reported any attraction to
women reported pregnancy rates that were similar to heterosexually identified women
exclusively attracted to males, while women who identified as lesbian or bisexual continued to
have significantly greater rates of pregnancy than both groups of heterosexually identified
women (heterosexually identified/any attraction to females: 10.93%; heterosexually
identified/exclusive attraction to males: 10.53%; lesbian or bisexual idenfitied:16.79%; p =
0.026). Additionally, heterosexually identified women with any lifetime female sex partners
(20.98%), heterosexually identified women who had only had male sex partners (18.06%), and
lesbian and bisexually identified women as a combined group (20.98%) all had comparable rates
of teen pregnancy (p = 0.710) (data not shown).
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Compared to their heterosexually identified counterparts, both lesbian and bisexually
identified adolescent women were significantly more likely to report three or more male sex
partners over the course of their lives (heterosexual: 38.60%; lesbian: 50.36%; bisexual: 64.67%,
p < 0.0001). Bisexual and lesbian identity were also related to increased levels of past-year
transactional sex (bisexual: 7.47%, lesbian: 7.29%, heterosexual: 1.34%, p < 0.0001), past-year
illicit drug use (bisexual: 52.30%, lesbian: 39.80%, heterosexual: 23.75%, p <.0001), past-year
alcohol use (bisexual: 77.29%, lesbian: 78.34%, heterosexual: 59.69%, p <.0001), and past-year
binge drinking ≥ once a month (bisexual: 28.40%, lesbian: 40.63%, heterosexual: 18.11%, p =
0.002) compared to heterosexually identified adolescent women. Heterosexually identified
women reported the greatest proportion of past-year condomless sex compared to their lesbian
and bisexually identified peers (bisexual: 58.31%, lesbian: 14.73%, heterosexual: 62.22%, p <
0.0001. There were no significant differences in terms of sexual identity and reports of penilevaginal intercourse at age 14 or younger (Table 1).
In terms of sexual attraction, both women reporting exclusive attraction to women and
those indicating attraction to both men and women generally reported more risk behaviors
compared to women who reported exclusive attraction to males. First, adolescent women who
were attracted to both males and females were significantly more likely to report having ever had
penile-vaginal intercourse with a male partner (62.99% versus 22.38% of those attracted
exclusively to females and 41.95% of those exclusively attracted to males, p < 0.0001). Women
attracted to both males and females were also significantly more likely to have had three or more
male sex partners over the course of their lives (56.30%) compared to women exclusively
attracted to males (37.23%) and exclusively attracted to females (19.93%p < .0001). Women
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reporting attraction to both males and females also emerged with a greater proportion of pastyear transactional sex (4.21% vs. 1.65% of those exclusively attracted to males and none of those
exclusively attracted to females, p = 0.032); past-year drug use (51.39% vs. 21.13% of those
exclusively attracted to males and 36.95% of those exclusively attracted to females, < 0.0001);
and past-year alcohol use (80.88% vs. 57.40% of those exclusively attracted to males and
66.24% of those exclusively attracted to females, p <.0001).
Women reporting exclusive attraction to males had the highest proportion of past-year
condomless sex (61.79% compared to 4.77% of those exclusively attracted to females and
60.66% of those attracted to both males and females, p = 0.008), while women reporting
exclusive attraction to females emerged with the highest rates of past-year binge drinking once a
month or more (38.32% compared to 16.75% of those exclusively attracted to males and 30.47%
of those attracted to both males and females, p < 0.0001), and having had their first penilevaginal intercourse at age 14 or younger (39.18% compared to 9.01% of those exclusively
attracted to males and 14.47% of those attracted to both males and females, p = 0.004) (Table 1).
Only those who had had exclusively male partners or who had had both male and female
partners over the course of their lives were compared for the predictors regarding sexual
behavior given that all such predictors were related to previous sex with male partners.
Compared to women who had had exclusively male partners, women who had had both male and
female partners emerged with a significantly greater proportion of having had 3 or more lifetime
male partners (62.26% versus 37.36%, p < .0001); past-year transactional sex (6.66% versus
1.36%, p <.0001); and having had their first penile-vaginal intercourse at or before age 14
(16.14% versus 9.09%, p = 0.014). There were no significant differences in the proportion of
women who reported ever having penile-vaginal intercourse with a male partner (exclusive male
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partners: 76.77%; both male and female partners: 74.21%, p = 0.380) or in the proportion of
those reporting past-year condomless sex (exclusive male partners: 62.20%; both male and
female partners: 57.85%, p = 0.233).
Women reporting both male and female lifetime partners had the greatest proportion of
past-year drug use (62.88% versus 33.93% of those with exclusively male partners and 29.37%
of those with exclusively female partners, p < .0001), past-year alcohol use in general (87.89%
versus 75.19% of those with exclusively male partners and 69.46% of those with exclusively
female partners, p < 0.0001), and past-year binge drinking (37.77% versus 21.05% of those with
exclusively male partners and 12.81% of those with exclusively female partners, p < 0.0001)
(Table 1).
Table 3 describes results of the unadjusted logistic regression analyses. In unadjusted
models, both sexual minority identity and sexual minority attraction were significantly associated
with increased odds of pregnancy relative to heterosexual identity and exclusive attraction to
males (sexual minority identity OR: 1.59, p = 0.021; sexual attraction OR: 1.39, p = 0.039).
Sexual minority behavior (any lifetime female sex partners) was not significantly associated with
pregnancy compared to those who only had male partners (OR: 1.19, p = 0.305).
In Model A, after adjusting for age, race/ethnicity, and survey cycle, sexual minority
identity remained significantly associated with increased odds of pregnancy compared to
heterosexual identity (AOR: 1.72, p = 0.011). In Model B, after adjusting for age, race/ethnicity,
and survey cycle, sexual minority attraction was no longer significantly associated with
pregnancy (AOR: 1.35, p = 0.087). In Model C, after adjusting for age, race/ethnicity, and survey
cycle, the association between sexual minority behavior and pregnancy remained non-significant
(AOR: 1.38, p = 0.072). (Table 4)
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In Model D1, which adjusted for sexual identity, sexual attraction, and sexual behavior
simultaneously, as well as age, race/ethnicity, and survey cycle, sexual minority identity was not
significantly associated with pregnancy, while sexual minority attraction was associated with a
38% lower odds of pregnancy (p = 0.019), and sexual minority behavior was associated with
63% increased odds of pregnancy (p = 0.028). When interaction terms were added to Model D1
between each component of sexual orientation and NSFG survey cycle, there was no significant
interaction; therefore, we did not stratify by survey cycle. (Table 4)
Finally, we explored the models adjusted for substance use and sexual risk behavior in
order to compare our findings to those in the literature, which has traditionally adjusted for these
factors, and to determine if the pattern of associations is consistent with the hypothesis that the
association between sexual minority behavior and pregnancy is mediated by substance use and
sexual risk behavior. First, when past-year illicit drug use and past-year alcohol use were added
to Model D1—creating model D2—sexual minority identity remained non-significant (AOR:
1.16, p = 0.601), sexual minority attraction remained protective against pregnancy but became
non-significant (AOR: 0.71, p = 0.103), and sexual minority behavior remained a significant
predictor of pregnancy but was slightly attenuated in strength (AOR: 1.48, p = 0.013). When
sexual risk behaviors were subsequently added (Model D3), none of the sexual orientation
components remained significantly associated with the outcome of pregnancy (sexual identity
AOR: 1.67, p = 0.258; sexual attraction AOR: 0.54, p = 0.066; sexual behavior AOR: 0.86, p =
0.688) (Table 5). Thus, the pattern of associations is consistent with the hypothesis of mediation.
DISCUSSION
In this study, we explored the association between pregnancy and three components of
sexual orientation, sexual identity, behavior, and attraction, among adolescent women aged 15-
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19 across three survey cycles of the NSFG. In multivariable analyses that examined pregnancy
outcomes by sexual identity, we found that sexual minority identity was associated with
increased odds of pregnancy, even after adjusting for demographic characteristics; however, in
separate models that explored pregnancy by sexual attraction and pregnancy by sexual behavior,
neither sexual minority attraction nor sexual minority behavior predicted greater odds of
pregnancy after adjusting for demographic characteristics. When sexual identity, behavior, and
attraction were added simultaneously to the final adjusted model, sexual minority identity was no
longer a significant predictor of pregnancy risk while sexual minority behavior predicted greater
odds of pregnancy and sexual minority attraction became protective against pregnancy.
Taken together, these results suggest that pregnancy disparities among sexual minority
adolescent women may be explained by sexual behaviors over and above their sexual minority
identity or attraction. It is possible that adolescent women who have female sex partners are the
same women who are engaging in greater levels of sexual risk with male partners as a means of
exploring their sexuality.16 Particularly among adolescents, sexuality is often in flux and may
evolve within short timeframes; thus, while a woman may self-label as heterosexual within a
cross-sectional survey such as the NSFG, she may report having had female partners within the
previous year at a time when she may have also self-identified as a lesbian, gay, bisexual, or
something else.48
In addition to sexual experimentation as a means of sexual exploration—which may be
considered a healthy component of adolescent development—sexual minority stress may be
another driver of increased odds of pregnancy among women with both male and female sex
partners. This is in line with previous research suggesting that in order to overcompensate for
their same-sex desires and attractions, adolescent women may engage in higher levels of
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heterosexual sex in order establish an outward image of heterosexuality.13,31,37–39 By yielding to
societal ideals of heterosexuality, sexual minority teens may receive more acceptance from their
peers.49 Further, research has suggested that because parenthood is typically celebrated in
Western cultures like that of the U.S., sexual minority teens who consistently encounter negative
perceptions of LGB identity may elect to get pregnant in order to garner a more confident selfimage.3,49
In Model D2, which additionally adjusted for substance use, sexual minority behavior
remained a significant predictor of pregnancy but the association was somewhat attenuated,
while after further adjustment for sexual risk behaviors in Model D3, the association with sexual
minority behavior disappeared. These findings support the idea that these factors may function as
mediators between sexual minority orientation and teen pregnancy; therefore, it may be
inappropriate to adjust for risk behavior when assessing the association between sexual
orientation and pregnancy, as has been done previous studies.17 The bivariate results of the
current analysis, which found that sexual minority orientation was associated with greater levels
of self-reported substance use and sexual risk behaviors, echo previous literature that
documented elevated pregnancy-related sexual risk behavior and substance use among sexual
minority women.3,4,6,8,13
We found that among adolescent women, sexual attraction was the only component of
sexual orientation that significantly varied across NSFG survey cycles. A decreasing proportion
of young women reported exclusive attraction to males, while an increasing rate reported being
unsure of their sexual attraction between 2002 and 2013. This differs from analyses using the
same NSFG survey cycles reported in a previous paper (see dissertation chapter 2) among all
women aged 15 to 44 which found that women were significantly more likely to endorse
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bisexual identity and attraction to both males and females and a significantly lower proportion of
women reported having had only male partners in the previous year over time. We have noted
elsewhere (see dissertation chapters 2 and 3) that mounting public acceptance of same-sex
behavior40 may contribute to women’s willingness to openly identify with a sexual identity label
that reflects their enacted sexual behaviors.
While we did not observe any significant differences in sexual identity label or behavior
among adolescent women across NSFG survey cycles, the same changing social mores may be
contributing to the evolving trends in how adolescent women label their sexual attraction: as
adolescent women perceive growing social acceptance of same-sex behavior they may be less
inclined to express exclusive sexual attraction to men and more willing to convey sexual
openness by labeling their sexual attraction as “unsure.” Women’s sexual fluidity is also
increasingly celebrated in the popular media,16,50 which may have additionally motivated the
adolescent women in the current sample to avoid choosing a response indicating certainty about
their sexual attractions.
LIMITATIONS
This investigation had several limitations that should be taken into account when
interpreting the findings. Data were collected via self-report, including history of pregnancy.
Although using ACASI may be an effective method for gathering particularly sensitive
information (such as those related to sexual behavior and substance use),31,51,52 respondents may
have provided socially desirable responses to questions about sexual behavior and substance use
over concerns for disclosing stigmatized behavior.5 Although the NSFG includes weights for
non-response and probability of selection, the data are not weighted to sexual orientation since
there are no existing population-level data on variable. If some sexual minorities are less likely to
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participate in the survey over concerns about confidentiality and stigma, the results may not be
generalizable.
Additionally, although the NSFG is a large national health survey and this analysis
included a sample of 25,523 women, the subsample of adolescent women was much smaller,
particularly that of adolescent women who identified as lesbian or bisexual, those who expressed
attraction to women, and those who had a history of female sex partners. This prevented a more
in-depth analysis of group differences in pregnancy among sexual minority adolescent women.
Since the NSFG includes data on a nationally representative sample of the U.S. population and
population weights to adjust the sample to the age, sex and race/ethnicity of the population based
on the U.S. census, the results from this study should be applicable to the U.S. population;
however, they are unlikely to apply to other populations that have different levels of acceptance
or stigma associated with sexual minority status.53 Despite these limitations, this study provides
important information about how teen pregnancy varies by sexual minority measures among
adolescent women in the U.S. which may be useful to planning teen pregnancy prevention
programs.
CONCLUSIONS
The findings from this analysis provide further evidence that adolescent sexual minority
women experience pregnancy at rates disproportionate to those among their heterosexual peers,
and that disparate levels of sexual risk behavior may be the key factors contributing to pregnancy
disparities. In order to tease out whether adolescents who have sex with both men and women
are at greater risk for pregnancy as result of sexual experimentation or as a function of sexual
minority stress, future research should assess the mechanisms behind the elevated levels of
pregnancy among adolescent teens, accounting for all three components of sexual orientation.54
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Several of the studies that have explored the higher rates of pregnancy among adolescent sexual
minority women have contained sparse sample sizes and have been qualitative in nature.26
Population-based studies would serve to further elucidate trends in sexual minority adolescent
women’s pregnancy rates and to consider multiple factors that may be associated with pregnancy
disparities.
Finally, programs that seek to prevent teen pregnancy should be tailored to meet the
needs of all adolescents. The heterosexism that may motivate adolescent sexual minority women
to overcompensate for their sexual behavior with women by also having more male sex partners
may also contribute to inadequate sex education programs that are based in assumptions of
heterosexuality. Further, many existing programs are centered on prevention of HIV and sexually
transmitted infections without also addressing contraception.54 In order to address the unique
needs of adolescent sexual minority women regardless of their sexual identity label, all sex
education and sexual health programs should be designed to reach sexually diverse teenagers, to
recognize adolescent sexual fluidity and sexual experimentation, and to ensure the sexual health
of all young women across the spectrum of sexual orientation.
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TABLES - CHAPTER 4
Table 1. Demographic Characteristics and Risk Behavior, NSFG 2002-2013, Female Sample Aged 15-19 Years**
Full Sample

Demographic Characteristics
Age (continuous)
Age (categorical)
Age 15
Age 16
Age 17
Age 18
Age 19
Race & Ethnicity
Hispanic (any race)
Non-Hispanic White
Non-Hispanic Black
Non-Hispanic Other Race
Primary Outcome
Ever been pregnant
Health Risk Behaviors
Ever had intercourse with a male
# male sex (intercourse) partners in life
1 partner
2 partners
3 or more partners
Any past-year transactional sex
Any past-year condomless sex
Any past-year drug use
Any past-year alcohol use
Any past-year binge drinking ≥ 1x/month
First vaginal intercourse age 14 or younger

4,471
M
17.08
n

SE
0.03
%

Sexual Identity
Heterosexual/
Homosexual/
Straight
Gay/ Lesbian
Bisexual
M
SE
M
SE
M
SE
17.09
0.03 17.66
0.22 17.11
0.10
n
%
n
%
n
%

pⱡ
0.507
p*
0.230

829
852
888
946
956

18.47
19.03
20.35
20.39
21.77

714
743
781
839
834

93.40
88.87
91.55
91.07
90.03

3
16
13
21
18

0.34
1.41
1.21
1.68
2.17

63
62
65
58
78

6.26
9.72
7.24
7.25
7.80

1074
2199
925
273

18.65
58.59
15.93
6.83

934
1,932
803
242

89.91
90.48
92.39
94.45

15
34
20
2

1.56
1.35
1.85
0.27

80
167
62
17

8.53
8.17
5.75
5.28

583

13.04

490

10.35

5

3.17

62

17.80

<.0001

2101

44.89

1796

43.83

29

35.10

215

65.67

<.0001
<.0001

733
347
775
47
1222
1181
2744
492
208

42.17
16.59
41.24
2.23
61.27
26.32
61.03
19.88
10.13

662
311
640
27
1051
945
2363
404
182

44.38
17.02
38.60
1.34
62.22
23.75
59.69
18.11
9.83

7
4
11
4
10
28
51
12
4

43.49
6.14
50.36
7.29
14.73
39.80
78.34
40.63
19.90

48
26
104
11
120
167
254
55
20

21.94
13.39
64.67
7.47
58.31
52.30
77.29
28.40
14.95

0.180

<.0001
<.0001
<.0001
<.0001
0.002
0.295
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Table 1. Continued**
Full Sample

4,471
Demographic Characteristics
Age (continuous)
Age (categorical)
Age 15
Age 16
Age 17
Age 18
Age 19
Race & Ethnicity
Hispanic (any race)
Non-Hispanic White
Non-Hispanic Black
Non-Hispanic Other Race
Primary Outcome
Ever been pregnant
Health Risk Behaviors
Ever had intercourse with a male
# male sex (intercourse) partners in life
1 partner
2 partners
3 or more partners
Any past-year transactional sex
Any past-year condomless sex
Any past-year drug use
Any past-year alcohol use
Any past-year binge drinking ≥ 1x/month
First vaginal intercourse age 14 or younger

M
17.08

SE
0.03

Sexual Attraction

Only Attracted Only Attraced Attracted to
to Males
to Females
Both
M
SE
M
SE
M
SE
17.04
0.03 17.89
0.24 17.30
0.07
n
%
n
%
n
%

Not Sure
M
SE
17.80
0.23
n
%

pⱡ
0.016
p*
0.009

829
852
888
946
956

18.47
19.03
20.35
20.39
21.77

693
695
740
748
733

86.69
79.88
84.36
80.19
77.64

1
3
6
13
12

0.09
0.33
0.72
1.06
1.14

115
142
128
172
193

11.90
16.49
13.45
17.61
19.97

13
12
11
7
14

1.31
3.03
1.47
1.15
1.25

1074
2199
925
273

18.65
58.59
15.93
6.83

874
1,771
746
218

81.65
81.22
83.29
81.05

6
18
9
2

0.50
0.74
0.71
0.75

171
388
150
41

16.65
16.56
14.26
13.68

18
16
14
9

1.19
1.49
1.74
4.53

583

13.04

450

10.52

1

1.83

121

14.56

6

3.01

0.001

2101

44.89

1589

41.95

10

22.38

481

62.99

14

29.97

<.0001
0.001

733
347
775
47
1222
1181
2744
492
208

42.17
16.59
41.24
2.23
61.27
26.32
61.03
19.88
10.13

604
291
550
28
916
779
2097
337
155

44.93
17.84
37.23
1.65
61.79
21.13
57.4
16.75
9.01

3
2
2
0
1
13
23
6
2

71.82
8.25
19.93
0.0
4.77
36.95
66.24
38.32
39.18

120
54
217
16
296
370
594
142
50

31.23
12.48
56.30
4.21
60.66
51.39
80.88
30.47
14.47

6
0
5
1
9
17
28
7
1

24.23
0.00
75.77
1.78
80.21
26.10
50.08
22.6
0.44

0.420

0.032
0.008
<.0001
<.0001
<.0001
0.004
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Table 1. Continued**
Full Sample

4,471
Demographic Characteristics
Age (continuous)

M
17.08

SE
0.03

Age (categorical)
Age 15
829
18.47
Age 16
852
19.03
Age 17
888
20.35
Age 18
946
20.39
Age 19
956
21.77
Race & Ethnicity
Hispanic (any race)
1074
18.65
Non-Hispanic White
2199
58.59
Non-Hispanic Black
925
15.93
Non-Hispanic Other Race
273
6.83
Primary Outcome
Ever been pregnant
583
13.04
Health Risk Behaviors
Ever had intercourse with a male
2101
44.89
# male sex (intercourse) partners in life
1 partner
733
42.17
2 partners
347
16.59
3 or more partners
775
41.24
Any past-year transactional sex
47
2.23
Any past-year condomless sex
1222
61.27
Any past-year drug use
1181
26.32
Any past-year alcohol use
2744
61.03
Any past-year binge drinking ≥ 1x/month
492
19.88
First vaginal intercourse age 14 or younger
208
10.13
ⱡ
Results are based on a t-test from linear regression models
*Results are based on Rao-Scott Modified Chi Square Tests
**Total N may not add up to 100% due to missing variables.

Lifetime Sexual Behavior
Exclusive
Both Male &
Exclusive Male
Female
Female
Partners
Partners
Partners
M
SE
M
SE
M
SE
17.53
0.04 16.74
0.24 17.48
0.08
n
%
n
%
n
%

No Sexual
Partners
M
SE
16.49
0.05
n
%

pⱡ
<.0001
p*
<.0001

202
300
440
566
642

25.27
34.62
50.23
59.46
66.57

18
18
16
19
10

2.46
1.80
1.35
1.48
1.18

55
76
79
118
137

5.05
8.81
6.92
12.55
12.39

548
454
348
233
137

67.22
54.77
41.50
26.52
19.87

492
1,038
503
117

46.69
47.30
54.44
44.33

21
36
22
2

2.41
1.23
2.73
0.33

91
259
99
16

8.18
10.35
8.47
4.90

463
855
295
134

42.72
41.12
34.37
50.44

451

18.14

--

--

128

20.89

--

--

0.304

1680

76.77

--

--

411

74.21

--

--

0.380
<.0001

663
292
568
26
950
712
1581
324
164

46.18
16.45
37.36
1.36
62.20
33.92
75.19
21.05
9.09

-----26
55
4
--

-----29.37
69.46
12.81
--

69
54
205
20
272
289
407
118
33

20.44
17.30
62.26
6.66
57.85
62.88
87.89
37.77
16.14

-----148
692
44
--

-----9.05
38.09
8.27
--

0.000

<.0001
0.233
<.0001
<.0001
<.0001
0.014
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Table 2. Sexual Orientation & Health Risk Behaviors by NSFG Survey Cycle, NSFG 2002-2013, Females Aged 15-19 Years**
Full Sample
2002
2006-2010
2011-2013
Total Sample
4,471
1,150
2,284
1,037
n
%
n
%
n
%
n
%
p*
Sexual Identity
0.570
Heterosexual/straight
3,911
90.94
952
91.75 2,057
91.47 902
89.62 0.371
Homosexual/gay/lesbian
71
1.40
12
1.04
39
1.53
20
1.57 0.440
Bisexual
326
7.66
65
7.20
160
7.00 101
8.81 0.576
Sexual Attraction
0.001
Only attracted to males
3,609
81.62
958
84.89 1851
83.26 800
80.74 0.009
Only attracted to females
35
0.69
4
0.29
23
1.06
8
0.74 0.102
Attracted to both males & females
750
16.02
169
14.82
377
15.68 204
18.52 0.234
Not sure
57
1.68
14
1.01
24
0.93
19
3.19 0.001
Past-Year Sexual Behavior
0.366
Exclusive male partners
1,742
81.57
473
82.43
890
81.67 379
80.56 0.800
Exclusive female partners
69
2.84
18
2.78
34
3.08
17
2.64 0.909
Both male & female partners
219
9.74
52
10.49
109
9.91
58
8.75 0.701
No past-year sex partners
126
5.85
23
4.30
62
5.34
41
8.05 0.057
Lifetime Sexual Behavior
0.060
Exclusive male partners
2,150
48.12
612
52.59 1067
44.19 471
47.80 0.025
Exclusive female partners
81
1.63
17
1.24
42
1.89
22
1.74 0.388
Both male & female partners
465
9.28
107
9.34
242
9.74 116
8.70 0.762
No sex partners
1,747
40.98
413
36.84
918
44.18 416
41.76 0.061
Main Dependent Variable
n
%
n
%
n
%
p
Ever been pregnant
583
13.04
180
14.38
300
11.24 103
7.25 <.0001
Health Risk Behaviors
Ever had intercourse with a male
2101
44.89
553
46.76 1068
43.25 480
44.77 0.507
# male sex (intercourse) partners in life
0.467
1 partner
733
42.17
204
42.91
357
38.69 172
45.04
2 partners
347
16.59
85
15.36
181
17.57
81
16.90
3 or more partners
775
41.24
195
41.74
412
43.74 168
38.06
# male sex (intercourse) partners past 12 mo.
0.151
None
176
9.64
44
9.75
76
7.91
56
11.37
1 partner
1134
61.66
307
62.52
582
59.58 245
62.92
2 partners
313
15.11
69
12.44
169
17.2
75
15.82
3 or more partners
232
13.59
64
15.30
123
15.32
45
9.89
Any past-year transactional sex
47
2.23
20
3.24
18
1.57
9
1.77 0.188
Any past-year condomless sex
1,222
61.27
349
66.17
610
59.29 263
58.35 0.105
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Table 2. Continued
Full Sample
4,471
n
%
Any past-year drug use
1,181
26.32
Any past-year alcohol use
2,744
61.03
Any past-year binge drinking ≥ 1x/month
492
19.88
First sex age 14 or younger
208
10.13
*Results are based on Rao-Scott Modified Chi Square Tests
**Total N may not add up to 100% due to missing variables.
Total Sample

2002
1,150
n
%
330
29.17
771
66.79
155
22.40
58
12.05

2006-2010
2,284
n
%
590
24.38
1403
59.69
265
20.84
115
11.12

2011-2013
1,037
n
%
261
25.50
570
56.52
72
15.64
35
7.00

p*
0.117
0.006
0.115
0.051
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Table 3. Unadjusted Regression Models, Ever Been Pregnant; NSFG 2002-2013,
Females, Aged 15-19 Years
% Ever
Crude
Teen pregnancy by:
N
Pregnant
OR
95% CI
Sexual Identity
n = 4,308
Heterosexual a
490
10.35 1.00
Sexual minority (lesbian/bisexual)
67
15.54 1.59 1.07 -- 2.36
Sexual Attraction
n = 4,394
Only attracted to malesa
450
10.52 1.00
Any attraction to females
122
14.05 1.39 1.02 -- 1.90
Sexual Behavior (Lifetime)
n = 2,696
Only male partners a
451
18.14 1.00
Any female partners
128
20.89 1.19 0.85 -- 1.67
M
SE
n = 4,471
Age (continous)
17.94
0.06 1.73 1.56 -- 1.91
Race & Ethnicity
n = 4,471
Hispanic (any race)
180
15.86 2.20 1.68 -- 2.90
Non-Hispanic Black
180
17.39 2.46 1.84 -- 3.30
Non-Hispanic Other Race
23
7.88 1.24 0.69 -- 2.21
Non-Hispanic White a
200
9.58 1.00
Survey Cycle
n = 4,471
2002 a
180
14.38 1.00
2006-2010
300
11.24 0.75 0.58 -- 0.99
2011-2013
103
7.25 0.47 0.33 -- 0.67

p
0.021
0.039

0.305
<.0001
<.0001
<.0001
0.469

0.041
<.0001
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Table 3. Continued
N
Past-Year Drug Use
No a
393
Yes
187
Past-Year Alcohol Use
No a
206
Yes
375
Any Past-Year Condomless Sex
No a
81
Yes
454
# Lifetime male sex partners
1 partnera
146
2 partners
89
3 or more partners
229
Any Past-Year Transactional Sex
No a
542
Yes
17
First Penile-Vaginal Intercourse ≤ Age14
No a
326
Yes
103
a
Reference category

% Ever
Pregnant

Crude
OR

69.04
30.96

1.00
1.29

35.24
64.76

1.00
1.20

14.98
85.02

1.00
4.83

32.56
18.84
48.60

1.00
1.62
1.71

95.92
4.08

1.00
2.43

19.06
38.17

1.00
2.62

95% CI
n = 4,449

p

1.01 -- 1.66
n = 4,455

0.040

0.93 -- 1.55
n = 2,031

0.171

3.27 -- 7.15 <.0001
n = 1,855
1.06 -- 2.48
1.18 -- 2.47
n = 2,265

0.026
0.005

1.02 -- 5.83
n = 1,716

0.046

1.68 --

4.08 <.0001
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Table 4. Ever Been Pregnant by Sexual Identity, Sexual Attraction, & Sexual Behavior; NSFG 2002-2013, Females, Aged 15-19 Years
n = 4,308
n = 4,394
n = 2,696
n = 2,599
Model
Model
Model
Model
A
B
C
D1
Teen pregnancy by:
AOR
95% CI
p
AOR
95% CI
p
AOR
95% CI
p
AOR
95% CI
Sexual Identity
Heterosexual a
1.00
1.00
Sexual minority (lesbian/bisexual)
1.72 1.13 -- 2.60 0.011
1.25 0.72 -- 2.18
Sexual Attraction
Only attracted to malesa
1.00
1.00
Any attraction to females
1.35 0.96 -- 1.90 0.087
0.62 0.41 -- 0.94
Sexual Behavior (Lifetime)
Only male partners a
1.00
1.00
Any female partners
1.38 0.97 -- 1.95 0.072
1.63 1.05 -- 2.52
Age (continous)
1.78 1.60 -- 1.99 <.0001
1.78 1.60 -- 1.97
Race & Ethnicity
Hispanic (any race)
2.91 2.12 -- 3.98 <.0001
2.71 1.99 -- 3.67
Non-Hispanic Black
3.24 2.32 -- 4.50 <.0001
3.07 2.24 -- 4.22
Non-Hispanic Other Race
1.61 0.89 -- 2.90 0.113
1.55 0.85 -- 2.82
Non-Hispanic White a
1.00
1.00
Survey Cycle
2002 a
1.00
1.00
2006-2010
0.66 0.49 -- 0.90 0.007
0.67 0.50 -- 0.89
2011-2013
0.38 0.25 -- 0.57 <.0001
0.38 0.25 -- 0.57
a
Reference category
MODEL A: Pregnancy by identity, age, race/ethnicity, survey cycle
MODEL B: Pregnancy by attraction, age, race/ethnicity, survey cycle
MODEL C: Pregnancy by behavior, age, race/ethnicity, survey cycle
MODEL D1: Pregnancy by identity, attraction, behavior, age, race/ethnicity, survey cycle

p

0.437
0.019
0.028

<.0001

1.47 1.31 -- 1.66 <.0001

1.46 1.29 -- 1.64 <.0001

<.0001
<.0001
0.153

3.01 2.19 -- 4.13 <.0001
2.84 2.06 -- 3.92 <.0001
1.74 0.85 -- 3.58 0.132
1.00

3.10 2.26 -- 4.25 <.0001
3.05 2.17 -- 4.29 <.0001
1.85 0.96 -- 3.57 0.068
1.00

1.00
0.77 0.58 -- 1.02 0.067
0.39 0.26 -- 0.60 <.0001

1.00
0.78 0.58 -- 1.04 0.092
0.42 0.27 -- 0.63 <.0001

0.006
<.0001
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Table 5. Ever Been Pregnant by Sexual Identity, Sexual Attraction, & Sexual Behavior; Adjsuted for
Substance Use & Sexual Risk, NSFG 2002-2013, Females, Aged 15-19 Years
n = 2,592
n = 2,599
Model
Model
D2
D3
Teen pregnancy by:
AOR
95% CI
p
AOR
95% CI
Sexual Identity
Heterosexual a
1.00
1.00
Sexual minority (lesbian/bisexual)
1.16 0.67 -- 2.01 0.601
1.67 0.69 -- 4.04
Sexual Attraction
Only attracted to malesa
1.00
1.00
Any attraction to females
0.71 0.47 -- 1.07 0.103
0.54 0.28 -- 1.04
Sexual Behavior (Lifetime)
Only male partners a
1.00
1.00
Any female partners
1.48 1.31 -- 1.67 0.013
0.86 0.40 -- 1.83
Age (continous)
Race & Ethnicity
Hispanic (any race)
Non-Hispanic Black
Non-Hispanic Other Race
Non-Hispanic White a
Survey Cycle
2002 a
2006-2010
2011-2013
Past-Year Drug Use
No a
Yes
Past-Year Alcohol Use
No a
Yes

p

0.258

0.066

0.688

1.48 1.31 -- 1.67 <.0001

1.21 1.00 -- 1.48

2.90 2.14 -- 3.93 <.0001
2.59 1.84 -- 3.62 <.0001
1.82 0.93 -- 3.53 0.079
1.00

3.97 2.64 -- 5.96 <.0001
2.57 1.61 -- 4.11 <.0001
1.43 0.60 -- 3.42 0.425
1.00

1.00
0.78 0.58 -- 1.04 0.094
0.39 0.26 -- 0.60 <.0001

1.00
0.69 0.45 -- 1.05
0.43 0.26 -- 0.71

0.084
0.001

1.00
0.86 0.63 -- 1.16

1.00
0.50 0.32 -- 0.79

0.003

0.325

1.00
0.48 0.35 -- 0.66 <.0001

0.05

1.00
0.39 0.25 -- 0.62 <.0001
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Table 5. Continued
n = 2,592
Model
D2
AOR

n = 2,599
Model
D3
AOR

Teen pregnancy by:
95% CI
p
95% CI
p
Any Past-Year Condomless Sex
No a
1.00
Yes
4.13 2.50 -- 6.82 <.0001
# Lifetime male sex partners
1 partnera
1.00
2 partners
1.40 0.80 -- 2.44 0.238
3 or more partners
1.49 0.93 -- 2.37 0.097
Any Past-Year Transactional Sex
No a
1.00
Yes
1.73 0.61 -- 4.91 0.301
First Penile-Vaginal Intercourse ≤ Age14
No a
1.00
Yes
3.51 1.85 -- 6.67 0.000
a
Reference category
MODEL D2: Pregnancy by identity, attraction, behavior, age, race/ethnicity, survey cycle, drug/alc use
MODEL D3: Pregnancy by identity, attraction, behavior, age, race/ethnicity, survey cycle, drug/alc use, sexual risk
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CHAPTER 5 - CONCLUSION
Overall, the findings from this dissertation support the hypothesis that sexual minority
women experience considerable substance use and sexual risk behavior health disparities;
however, associations between sexual minority status and health outcomes vary in terms of
sexual orientation measurement. Findings also suggest that the health disparities among sexual
minority women may dissipate over time as policies support sexual minorities and as the social
climate evolves. Still, not all sexual minority women experienced declining disparities,
suggesting that policy and social changes may be more salient for some groups of sexual
minority women than others. This dissertation also supports the need for further research on the
structural factors influencing the health of sexual minority women and on specific interventions
at micro, meso, and macro levels that can mitigate these disparities.
Aim 1 – Key Findings
In the first aim of the dissertation, we examined the association of substance use, sexual
risk behavior, and sexually transmitted infections with sexual identity, behavior, and attraction.
While sexual minority identity was a significant predictor of risk behavior in models that only
adjusted for demographic characteristics and NSFG survey cycle, it was no longer significant
after additional adjustment for sexual attraction and behavior. The findings demonstrate that in
some cases, the three predictors are measuring different aspects of sexual orientation and
highlight the importance of assessing all three indicators of sexual orientation to accurately
describe sexual minority health disparities and identify their causes.
Sexual orientation is not only comprised of sexual identity labels, but also enacted sexual
behaviors and internal sexual desires;1–5 thus, after adjusting for behavior and attraction, identity
was no longer associated with risk behavior. Instead, sexual attraction and sexual behavior may
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be the drivers of health risk behaviors among women who hold a sexual minority identity;
however, most research to date has measured sexual minority status in terms of sexual identity
alone.6,7 Research that relies solely on sexual identity measures may not sufficiently capture the
extent of health risk behaviors among women who identify as lesbian or bisexual, thus leading to
erroneous conclusions regarding sexual minority health behaviors and outcomes.8,9
In models stratified by survey cycle, we found that some risk behaviors among sexual
minority women may be decreasing as sexual minority identity, attraction, and behavior become
increasingly socially acceptable.10 In stratified models, the strength of the association between
lesbian identity and sexual risk behavior decreased over time, as did the association between
bisexual attraction and sexual risk behavior and illicit drug use. However, bisexuality remained
associated with elevated STI/HIV-related sexual risk, STI treatment, and binge drinking across
all survey cycles. Additionally, lesbian and bisexual identity changed from being negatively
associated with illicit drug use in the 2002 survey cycle to being associated with increased odds
of drug use in 2006-2010 and 2011-2013. Despite a movement toward growing social acceptance
of sexual minorities, disproportionate levels of drug use persist among women who identify as
lesbian or bisexual.
Aim 2 – Key Findings
Despite the growing commonality of reported discordance among heterosexual women,
the results of this study support the hypothesis that discordance among women—whether
measured in terms of misalignment between sexual identity and sexual behavior, sexual identity
and sexual attraction, or sexual attraction and sexual behavior—is associated with increased
health risk behaviors, both among women who identify as heterosexual and among those who
identify as lesbian. In addition to identity-behavior discordance, this dissertation also accounted
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for identity-attraction and attraction-behavior discordance. Since identity-attraction discordance
was highly correlated with both identity-behavior and attraction-behavior discordance, final
adjusted models only included identity-behavior and attraction-behavior discordance. Each
indicator of discordance individually and significantly predicted greater odds of risk behavior
compared to concordant women.
Attraction-behavior discordance for those exclusively attracted to males was no longer a
significant predictor of risk behavior after adjusting for identity-behavior discordance; however,
heterosexual identity-behavior discordance continued to predict significantly elevated odds of
sexual risk behavior, binge drinking, and drug use as compared to concordant women. Identitybehavior discordance may be a more important independent driver of the specific mechanisms
that contribute to health risk behaviors for heterosexually identified discordant women. Although
heterosexually identified discordant women may not experience levels of discrimination- and
stigma-related stress that are comparable to those of self-identified lesbian or bisexual women,
they may also have more limited access to social support resources,11 which can lead to adverse
health outcomes. After adjusting for attraction-behavior discordance, lesbian identity-behavior
discordance remained associated with greater odds of binge drinking. If lesbian identified
women’s sex with men truly represents concealment of bisexuality, then such discordance could
also manifest as a negative self-image and higher levels of binge drinking or drug use as a coping
mechanism.12–15
In stratified models, we found that heterosexual identity-behavior discordance predicted
increasingly elevated odds of sexual risk behavior across survey cycle. This type of discordance
was also associated with elevated odds of drug use across each NSFG survey cycle, but the
association attenuated between the 2002 and 2011-2013 cycles. Future research might consider
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media representations of women with same-sex desires as sexualized objects to stimulate
heterosexual men. Although the media depicts positive imagery of women’s same-sex
experimentation and promotion of women’s sexual freedom, women’s heterosexuality continues
to be privileged over homosexuality, propelling women toward heterosexual identity and
relationships as the ultimate ideal choice.16 As such, women who self-label as heterosexual and
engage in sex with women may continue to feel stigmatized if their sexual desires for women are
not serving to reinforce their heterosexuality.2 In order to deny such sexual desires, some women
may engage in “heterosexual immersion”, which may involve disproportionally high levels of
STI/HIV-related sexual risk behavior with male partners.17
Additionally, lesbian identity-behavior discordance moved from being protective against
drug use in 2002 to predicting increased odds of drug use in later survey cycles. By contrast,
lesbian identity-behavior concordance was associated with lower odds of drug use both in the
2002 and 2011-2013 cycles. In order to truly alleviate the negative impact of minority stress on
women’s health, women’s right to freedom of sexual expression and allowance for sexual
fluidity over time should be highlighted both in the media and the public health sector.
Aim 3 – Key Findings
In the third aim of this dissertation, which examined the association of teen pregnancy
with sexual identity, behavior, and attraction, final multivariate models adjusted for all three
components of sexual orientation simultaneously. Although sexual minority identity was
associated with higher odds of teen pregnancy before adjusting for sexual behavior and sexual
attraction, the association disappeared in the adjusted model with all three measures of sexual
orientation. Sexual minority behavior, however, remained associated with increased odds of teen
pregnancy. Teen pregnancy disparities among sexual minority women may be a function of
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adolescent sexual experimentation, including greater levels of sexual risk behavior with male
partners as a means of exploring their sexuality.2 On the other hand, sexual minority stress may
be another driver of increased odds of pregnancy among women with both male and female sex
partners if women are overcompensating for their same-sex desires by engage in higher levels of
heterosexual sex.9,12–15
Bivariate analyses found higher rates of substance use and sexual risk among sexual
minority women compared to their heterosexual counterparts. When final adjusted models also
adjusted for substance use, sexual minority behavior remained a significant predictor of
pregnancy but the association was somewhat attenuated, while after further adjustment for sexual
risk behaviors, the association with sexual minority behavior disappeared. These results suggest
that disproportionate levels of substance use and sexual risk behavior among sexual minority
adolescent women mediate the association between sexual minority orientation and teen
pregnancy.
Future Research Opportunities
Research that relies solely on sexual identity measures may not sufficiently capture the
extent of health risk behaviors among women who identify as lesbian or bisexual, thus leading to
erroneous conclusions regarding sexual minority health behaviors and outcomes.8,9 An ideal
method for accurately depicting the risk behaviors among sexual minority women may be that of
the final adjusted model, where all three dimensions of sexual orientation are included in the
same regression model to see which components are independently associated with the outcomes
after adjusting for the other components of sexual minority orientation. In order to implement
this recommendation, however, national health surveys would need to include items that capture
all three elements of sexual orientation.
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Most existing surveys, however, only capture sexual identity18 despite calls from the U.S.
Institute of Medicine19 and the Williams Institute9 to also incorporate sexual behavior and
attraction items. Although researchers may determine at the data analysis phase that not all
indicators of sexual orientation are relevant to the research questions at hand, having each
component available within national health surveys allows for more robust analyses of sexual
orientation data and would provide health researchers with more options to explore which
elements of sexual orientation are related to health disparities among sexual minority women.18
Additionally, more research is needed to explore how sexual minority orientation may
influence women’s health outcomes differently over time and why some sexual minority women
may still be at elevated risk for certain risk behaviors, such as illicit substance use, even as the
political and societal environment becomes increasingly accepting of sexual minorities in
general. Considering changes in the association of sexual minority orientation and health risks
over time is also important to gain a broader understanding of which elements of sexual
orientation continue to be the most important drivers of health disparities.
Much of the existing literature examining political influence on the health of sexual
minorities treats sexual minority individuals as a single group, pooling lesbian, gay, and
bisexually identified women and men into one category without exploring differential effects for
the various sexual minority subgroups, and most measure sexual minority status only in terms of
sexual identity.20–23 Future studies should also explore how policies that support sexual
minorities specifically influence the health of sexual minority women as a group independent of
sexual minority men and transgender populations.
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Although this dissertation suggests that some health disparities may be decreasing for
sexual minority women over time as policies and public opinion shift toward greater acceptance
of sexual minorities, there is still a dearth of research in this area using multidimensional
constructs of sexual orientation. This dissertation found that in models that adjusted for sexual
identity, behavior, and attraction simultaneously, attraction and behavior were the only
independent predictors of health risk behaviors. Therefore, future investigations of structural
influences on the health outcomes of sexual minority populations should include
multidimensional measures of sexual orientation to understand how policies differentially impact
those with sexual minority identity, attraction, and behavior.
Such research could be conducted by drawing on Hatzenbuehler’s Psychological
Medication Framework, which suggests that sexual minority stress contributes to emotion
dysregulation and decreased cognitive and social functioning, which then mediates the
association between minority stress and negative health outcomes.20 Hatzenbuehler has
compared mental health and substance abuse outcomes among sexual minorities in states with
and without policies supportive of sexual minorities (such as those banning and permitting samesex marriage before it became legal at the federal level);22 thus, future research could use a
similar approach by examining different health outcomes among sexual minority women by
state-level policies. Both The Movement Advancement Project and the American Civil Liberties
Union websites aggregate a record of laws supporting sexual minorities24,25 and could be used for
such analyses.
Although investigations have explored sexual risk behavior among women who have sex
with women (WSW) and identity-behavior discordance as it relates to their health outcomes,
more research is needed to expand upon findings that are now largely outdated. Since
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discriminatory policies and hostile environments (such as states with anti-marriage equality
laws) have contributed to elevated stress among LGB individuals that can manifest as sexual risk
taking and substance abuse, updated research should explore changes in the mechanisms behind
such risk behaviors given recent nationwide policy changes such as marriage equality. Future
research may also consider how media representations of women in general and sexual minority
women more specifically impact risk behavior in these groups.
In addition, there is a need for more longitudinal research on sexual minority women’s
health, including on the impact of programs that reduce risk behavior. Research regarding
substance abuse treatment among women in general is sparse;26 substance abuse treatment
research on sexual minority women is even more limited. For example, a literature review
conducted in 2012 found that out of six studies examining substance abuse interventions for
sexual minority populations none included sexual minority women in their study samples. Most
studies focused on illicit drug use without considering alcohol abuse, which studies show is a big
problem for sexual minority women specifically; also only one included a comparison group.27
In order to fill these gaps in the literature, future research should involve randomized controlled
trials (RCTs) that include samples of women in general, but studies should also focus
specifically on substance abuse treatment outcomes among sexual minority compared to
heterosexual women. Studies should also examine the specific treatment needs of sexual
minority women with illicit drug use addictions versus those with alcohol disorders.
In addition to the dearth of research related to substance abuse treatment for sexual
minority women in general, few investigations have explored sexual health and substance use
disparities among lesbian identified WSWM. Like non-gay-identified MSMW, lesbian identified
WSWM may constitute a bridge population for STI transmission between their male and female
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partners. Future investigations should also seek to identify the specific mechanisms that
contribute to elevated risks for bisexual women in terms of identity, behavior, and attraction as a
unique group rather than considering all sexual minority women as a composite group. Such
mechanisms may include stigmatization, concealment,28 and sexual experimentation.2
Public Health Relevance
In addition to having various implications for future research, this dissertation also holds
relevance for public health interventions at multiple levels, including those addressing the
individual (micro), community (meso), and political (macro) environment.
Micro-level public health relevance
First, at the micro level, the findings of this dissertation demonstrate a need for substance
abuse treatment programs tailored to the needs of sexual minority women. One study found that
nearly 12% of about 7,600 substance abuse treatment providers in Substance Abuse and Mental
Health Services Administration (SAMHSA) treatment database were listed as providing
specialized groups or programs for gay or lesbian patients. After phone calls, of those 12%, 70%
of services advertised as specifically tailored to LGBT needs were no different than mainstream
substance abuse services.29 The lack of treatment programs designed specifically for LGBT
populations in general demonstrates that those for sexual minority women are likely even more
limited. As discussed in this dissertation, sexual minority women’s experiences with sexual
minority stress contribute to elevated levels of substance use and abuse as a stress coping
mechanism.28 Substance abuse treatment programs for sexual minority women could thus
address women’s experiences with stigma and discrimination and work with women to develop
healthier coping mechanisms.
Meso-level public health relevance
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At the meso level, both sexual health programs in schools and social media campaigns
could address sexual minority women’s sexual health needs. In terms of education, public
schools should design sexual health programs that consider adolescent women’s sexual
mutability. Many existing sex education programs for adolescents fail to account for the fluid
nature of sexuality and are based in assumptions of heterosexuality.30 Additionally, programs are
often centered on the prevention of HIV and sexually transmitted infections without also
addressing contraception.30 Even in more progressive classroom environments that extend
lessons beyond sexual risk, one observational study found that women’s sexual pleasure was
presented only in terms of penile-vaginal intercourse.31
Women’s sexuality is broadly silenced within sex education classrooms; students
experiencing same-sex attractions are further invalidated by abstinence-based lessons that
position LGBT sexualities as endangering the security of normative social structures. Those who
engage in sex outside of heterosexual marriages are viewed as transmitters of sexually
transmitted diseases such as HIV/AIDS.31 In order to counteract the heteronormativity that
pervades sexual health programs in the U.S., sex education should acknowledge that sex outside
of marriage (both sex among heterosexually and LGB identified adolescents) does not
necessarily lead to disease, and certain precautions can be taken to reduce risk; parallel to this
acknowledgement, programs should also recognize that sexual risk behaviors may occur among
adolescent women across a spectrum of sexual orientation regardless of how they label their
sexual identity.
In addition to the need for appropriate sex education programs that address the needs of
sexual minority women, tailored prevention strategies ought to address both the association
between substance use and sexual risk behavior among WSW, as well as the variations in the
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sexual risk behavior of WSW by partner type and sexual identity. Recognizing the complexities
of women's sexual orientation would facilitate the development of clinically tested sexual
minority women-centered STI and substance abuse prevention programs. These prevention
strategies could take the form of social marketing campaigns on subways, such as those of the
New York City Department of Health and Mental Hygiene (NYCDOHMH). The NYCDOHMH
produces a range of HIV prevention and treatment campaigns targeted to sexual minority men
and transgender women,32 but to date, there are no existing campaigns that seem to specifically
address sexual minority women’s health needs.
Also at the meso level, policies and procedures related to data collection could be
enhanced to ensure that multidimensional measurement methods are implemented in national
surveys and in health care settings. In 2011, the Institute of Medicine recommended for routine
collection of sexual orientation data in electronic health records (EHRs).19 Research suggests that
sexual minorities may not receive adequate or timely medical care out of concerns about real or
perceived stigmatization based on their sexual orientation. 33,34 Patients who do not disclose their
sexual orientation to their healthcare providers, however, have indicated diminished satisfaction
and ease in communicating with those providers about sexual health 35 and have lower STI
screening rates36 than those who do disclose.
Although doctors may ask patients to discuss their sexual behavior in terms of their
partners’ biological sex in order to understand risks for HIV/STI transmission and contraception
needs, doctors may be less inclined to ask patients about their sexual identity if they do not
believe it is directly applicable to the reason for the patient’s visit (e.g., a pregnant woman
attending routine prenatal care); thus, doctors may not be aware of to the social, structural, and
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psychological factors –such as minority stress and discrimination—that contribute to their
patients’ health behavior and outcomes.
In order to gain a full understanding of a patient’s health, providers could ask about
sexual identity and attraction in addition to sexual behavior. Recent literature suggests that
sexual minority individuals support the inclusion of routine sexual orientation questions in
medical settings.37 Routine collection of sexual orientation data could normalize discussions of
sexual orientation in healthcare settings, and ultimately alleviate patient uneasiness in discussing
sexuality with their health providers. Simply adding questions to EHRs, however, will not be
adequate; healthcare providers will also need comprehensive training in sensitivity to sexual
minority populations and the specific mechanisms that influence sexual minority health
outcomes.38 To enhance sensitive and appropriate collection and use of sexual orientation data,
The Fenway Institute and The Center for American Progress have designed a toolkit for training
healthcare providers in sexual orientation terminology and sexual minority health disparities.39
Macro-level public health relevance
At the macro level, this dissertation holds relevance for comprehensive sexual orientation
data collection and measurement in national health surveys. Including items on sexual identity,
behavior, and attraction within all national health surveys is vital given that these surveys tend to
be the standard for assessing the distribution of myriad health determinants and outcomes. When
it is not feasible to include multiple measures of sexual orientation due to issues such as
respondent burden, measures may be chosen based upon the primary research questions;7
however, it may not be evident which dimension of sexual orientation is most applicable a
priori.
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Given the various ways in which national health surveys are used for research purposes,
it would not be possible to ascertain specific future research questions during survey data
collection; thus, including all three sexual orientation items on all health surveys will support
future research endeavors that seek to examine sexual minority health outcomes.18 The Office of
Management and Budget (OMB) recently evaluated current national health survey methods for
collecting three dimensional sexual orientation data, stressing the need for improved sexual
orientation question structure and integration into federal surveys in order to enhance data
validity and reliability;40 thus it appears that the U.S. Department of Health and Human Services
has begun to address the crucial need for multidimensional measurement of sexual orientation at
a population level.
In addition to the need for multidimensional measures of sexual orientation in national
health surveys, the U.S. Census could also begin collecting data on sexual identity, behavior, and
attraction. Such data would allow for population-based data on the true incidence of health
outcomes among sexual minorities41 and data that could be weighted to the population.42
Finally, at the macro level, this dissertation suggests that the policies and laws supporting
sexual minorities should continue to be developed. In stratified models in Aims 1 and 2, health
disparities attenuated for some sexual minority women but not for others, suggesting that the
policy environment has not yet changed enough to completely erase sexual minority health
disparities. Between 2000 and 2009, several state-level laws were passed to decrease
discrimination against sexual minorities;43 however, as of 2016, 28 states were still lacking laws
barring discrimination on the basis of sexual orientation. In those states, sexual minority
discrimination in employment, housing, and public accommodations is still legally permissible.
The passage of nationwide marriage equality in 201543 will not be enough to ensure a
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welcoming, non-stigmatizing environment for sexual minorities. As such, lawmakers should
work to end all forms of sexual orientation-related discrimination at the federal level to enhance
the health of all sexual minorities in the U.S.
Key Strengths and Limitations
This investigation has several limitations to consider in interpreting these findings. First,
secondary data collection is inherently limited given issues related to accessibility of original
data to those not part of the original research team and the dependence upon government bodies
and funding sources to prioritize research agendas.44 Data from the NSFG were collected via
self-report, including sexual behavior, illegal drug use, and STI diagnosis. While using ACASI
may be an effective method for gathering particularly sensitive questions (such as those related
to sexual behavior and substance use),9,45,46 respondents may not have had accurate information
or recall regarding STI diagnoses or may have provided socially desirable responses to questions
about sexual behavior and substance use over concerns about disclosing stigmatized behavior.5
Racial and ethnic background may also be associated with varying levels of comfort around
identifying oneself as a sexual minority regardless of one’s sexual behavior, depending upon
differing levels of cultural acceptance around diverse sexualities.8,9
Additionally, although the NSFG is a large national health survey and this analysis
included a sample of 25,523 women, samples remained small for women who identified as
lesbian, who expressed exclusive attraction to women, who had had exclusively female sex
partners in the past 12 months, and for women who were bisexual in terms of identity, behavior,
and attraction. Sample size was also an issue for lesbian identified women who reported pastyear sex with men or attraction to men and among women expressing exclusive attraction to
female and male sex partners in the past year. This prevented a more in-depth analysis of specific
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STI/HIV-related risk behaviors and specific types of drug use by sexual minority status, and
some failure to find significant associations might be due to low statistical power (Type 2 error).
Additionally, due to the multiple analyses conducted, some associations found could be Type 1
errors. Moreover, the subsample of adolescent women in Aim 3 was much smaller than the
overall sample (n = 4,471), particularly that of adolescent women who identified as lesbian or
bisexual, those who expressed attraction to women, and those who had a history of female sex
partners. This prevented a more in-depth analysis of group differences in pregnancy among
sexual minority adolescent women.
Since the NSFG includes data on a nationally representative sample of the U.S.
population and population weights to adjust the sample to the age, sex and race/ethnicity of the
population based on the U.S. census, the results from this study should be applicable to the U.S.
population. However, they are unlikely to apply to other populations that have different levels of
acceptance or stigma associated with sexual minority status.47 Although the NSFG includes
weights for non-response and probability of selection, the data are not weighted on sexual
orientation since there are no existing population-level data on this variable. If some sexual
minorities are less likely to participate in the survey over concerns about confidentiality and
stigma, the results may not be generalizable.
A further limitation to this dissertation may be how we classified the phenomenon of
discordance and the fact that we were working with a cross-sectional survey. Although the
current MSOAM model generally recommends limiting sexual orientation assessments to pastyear sexual behavior in order to acknowledge sexual fluidity over time, we were not able to
examine how sexuality may evolve within timeframes briefer than one year. Lifetime sexual
behaviors may also be important to assess depending upon the objectives of the study. Perhaps
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cumulative experiences of minority stress and concealment are relevant for understanding risky
substance use and sexual risk behavior, but this may depend upon women’s access to social
support resources, healthy coping mechanisms,48 and current social environments that either
support or restrict health risk behaviors.11
Another limitation was that we were not able to account for coerced or forced sexual
encounters, which could have contributed to discordance. Although the NSFG asks female
participants whether participants have ever been forced to have vaginal intercourse with a male,
only participants aged 18 and over were asked this question, and female participants were not
asked about forced sex with other women; thus, we could not have accounted for discordance
among heterosexually identified or male-only attracted women as a result of sexual assault or
rape, nor could we have explored discordance due to forced sex among participants under the age
of 18.
Finally, this analysis is also limited by the fact that the NSFG question on
marital/cohabitation status does not formally assess same-sex partnerships. Since marriage
equality became legal at the national level in 2015 and in some states before that, and since
marriage has been shown to be protective against health risks such as substance use,49 future
research might explore differences in health outcomes for sexual minority individuals who are
married or partnered compared to those who are not.
Despite these limitations, this study compared sexual minority and non-sexual minority
women using measurement methods that included all three components of sexual orientation,
which we feel is an improvement of previous methods that used only one definition of sexual
minority status. The study was also population-based and nationally representative of the U.S.
sample, allowing for a broader understanding of sexual minority women’s health outcomes
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throughout the country. Additionally, this dissertation provides a unique opportunity to examine
changes in self-reported sexual minority identity, attraction, behavior, and discordance and their
association with risk behavior in an evolving political climate, which may have led to a decrease
in minority stress for sexual minorities. This dissertation also provides important information
about how teen pregnancy varies by sexual minority measures among adolescent women in the
U.S., which may be useful to planning teen pregnancy prevention programs.
Overall Conclusion
In sum, this dissertation has many important findings related to health outcomes among
sexual minority women and how those outcomes have shifted over time. Clearly, measurement
methods matter when assessing associations between sexual orientation, sexuality discordance,
and health risk behaviors. While difficult to measure all three elements of sexual orientation,
research on sexual minority women—and sexual minorities in general—should account for
components of sexual behavior and attraction in addition to sexual identity. Including multiple
constructs of sexual orientation and sexuality discordance in regression models exploring health
risks among sexual minority women serves to uncover which elements of sexual minority status
are the independent drivers of health disparities among sexual minority women. Having this
information can inform updated policies and programs such that they that account for the full
spectrum of sexual orientation.
As policies and public opinions shift toward greater acceptance of sexual minorities,
sexual minorities may experience reduced stigma and discrimination, minority stress, and
subsequent negative health outcomes.4 This dissertation suggests a decrease in the disparities in
risk behavior for some sexual minority women relative to their exclusively heterosexual
counterparts; however, disparities persisted for other sexual minority women.
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This dissertation has several implications for programs and policies, such as sex
education programs that account for women’s sexual fluidity, attention to sexual orientation
assessment in healthcare settings, tailored social media campaigns and substance abuse treatment
programs for sexual minority women, and the need for laws that prohibit sexual orientationrelated discrimination. A review paper (for which this student is the first author) in the Annual
Review of Sex Research addresses the need for multidimensional sexual orientation measurement
in national health surveys, healthcare settings, and in the U.S. Census;18 findings from the
dissertation could also be disseminated to community organizations by collaborating with
institutions such as the Fenway Institute, Mount Sinai Hospital (where this student is currently
employed), Columbia University, and New York Psychiatric Institute (NYPI) (where two of this
student’s mentors are on faculty). Additionally, I have already begun to discuss plans with my
mentors at Columbia and NYPI to integrate multidimensional sexual orientation data collection
into the National Institute on Drug Abuse (NIDA)’s Clinical Trials Network studies. An evolving
social climate has yet to insulate sexual minorities from stigma and discrimination at an
individual level; although policies demonstrate improving acceptance of sexual minorities, the
impact of a long history of homophobia, bigotry, and violence against sexual minorities may
continue to contribute to ongoing adverse health outcomes among sexual minority women, and
sexual minorities in general far into the future.48
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